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PROBLEM TO BE SOLVED: To uniformized gap 
formation and alignment, to enhance accuracy of gap 
formation and alignment, to reduce the cost of a device 
and to improve productivity of the device by simplifying 
the structure of the device and to reduce the generation 
of air bubbles and the mixing of dust or the like in the 
device for overlapping a pair of substrates in a 
prescribed positional relation so that the substrates 
are kept parallel and have a prescribed gap. 

SOLUTION: After a pair of substrate holding tools 1, 2 
constituting a vacuum container hold a pair of 
substrates 91, 92, and the container is closed by an 
opening and closing mechanism 5, the inside of the 
container is evacuated by an evacuation system 41 and 
the gap formation and alignment of the substrates are 
performed in a vacuum. Then, a difference pressure 
applying mechanism 62 pressurizes the substrate 92 by 
introducing gas into a close space to be formed with a 
diaphragm 22 existing at the back of the substrate 92 of 
one side and also a pressurizing mechanism 61 
mechanically pressurizes the substrate 92 and then the 
gap formation is performed. Moreover, gap lengths and 
the parallelism of the pair of the substrates 91, 92 are 




BEST AVAILABLE COPY 



JP ? 2002-229471, A [FULL CONTENTS] 



Seite 1 von 39 



Disclaimer: 

This English translation is produced by machine translation and may cbhtain errors. The JPO, the NCIP1, and those who 
drafted this document in the original language are not responsible for the result of the translation. 

Notes: 

1. Untranslatable words are replaced with asterisks (****). 

2. Texts in the figures are not translated and shown as it is. 

Translated: 18:39:21 JST 12/30/2005 
Dictionary: Last updated 12/22/2005 / Priority: 



FULL CONTENTS 
[Claim(s)] 

[Claim 1] The substrate holding fixture of the couple which is substrate superposition 
equipment on top of which the substrate of a couple is mutually laid with a parallel and 
predetermined clearance in a vacuum, and holds the substrate of a couple, The gap ****** 
transportation device which performs gap **** which is made to move at least one side of 
the substrate holding fixture of a couple in the thickness direction of a substrate, and makes 
a predetermined value gap length of one substrate and the substrate of another side, It has 
the transportation device for alignment which performs alignment for which at least one side 
of the substrate holding fixture of a couple is moved in the direction of a plate surface of a 
substrate so that the physical relationship of the direction of a plate surface of the substrate 
of a couple may become a predetermined thing, the substrate superposition equipment 
characterized by at least one side of the substrate holding fixture of said couple being a 
member which constitutes said vacuum housing with which gap appearance is carried out 
and the substrate of said couple is located in the interior in the case of said alignment. 
[Claim 2] The opening-and-closing device which opens and closes said vacuum housing by 
moving at least one side of the substrate holding fixture of said couple is established, and 
[this opening-and-closing device ] Substrate superposition equipment according to claim 1 
characterized by being the thing to which it is made to move so that the second [ shorter 
than the first distance ] may distance-separate and it may be located, when the first with a 
long substrate holding fixture of said couple distance-separates, and it is located when said 
vacuum housing is opened by atmospheric air, and said vacuum housing is exhausted by 
the vacuum. 

[Claim 3] Said transportation device for alignment is that to which the substrate holding 
fixture which is the member which constitutes a vacuum housing among the substrate 
cages of said couple is moved. A first vacuum seal means to be another member which 
constitutes this substrate holding fixture or vacuum housing, to contact the member which 
moves to this substrate holding fixture and one, and to maintain a vacuum is established. 
This first vacuum seal means is substrate superposition equipment according to claim 1 
characterized by being what maintains a vacuum also when a substrate holding fixture 
moves by said transportation device for alignment. 
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[Claim 4] The elastic body seal implement in contact with said substrate holding fixture 
which said first vacuum seal means moves by said transportation device for alignment, or 
sa.d another member, It is what consists of the spacing maintenance device maintained so 
that it may become predetermined spacing which what is said substrate holding fixture 
wh.ch moves by said transportation device for alignment or said another member, and the 
member which constitutes said vacuum housing, and does not move does not contact Said 
predetermined spacing is substrate superposition equipment according to claim 3 
characterized by being spacing said elastic body seal implement carries out the 
deformation below predetermined attaining a vacuum seal. 

[Claim 5] Said substrate holding fixture which said spacing maintenance device moves by 
sa.d transportation device for alignment, or said another member, The device in which said 
spacing is maintained with the rigid body which intervened between what is the member 
which constitutes said vacuum housing and does not move and in which sliding or rolling is 
poss.ble, Substrate superposition equipment according to claim 4 characterized by being 
the device in which make both repel magnetically and said spacing is maintained, or the 
dev.ce in which adjust the pressure of the fluid which intervenes among both and said 
spacing is maintained. 

[Claim 6] The opening-and-closing device which opens and closes said vacuum housing by 
moving at least one side of the substrate holding fixture of said couple in the thickness 
direction of said substrate is established. Substrate superposition equipment according to 
claim 3,4, or 5 characterized by establishing the second vacuum seal means which carries 
out the vacuum seal of the seal section which contacts according to this opening-and- 
closing dev,ce in the case of opening and closing, or is estranged apart from said first 
vacuum seal means. 

[Claim 7] The substrate holding fixture of the couple which is substrate superposition 
equipment on top of which the substrate of a couple is mutually laid with a parallel and 
predeterm.ned clearance in a vacuum, and holds the substrate of a couple The gap ****** 
transportation device which performs gap **** which is made to move at least one side of 
the substrate holding fixture of a couple in the thickness direction of a substrate and is 
made ,nto the predetermined value of the gap length of one substrate and the substrate of 
another s.de, It has the transportation device for alignment which performs alignment for 
wh.ch at least one side of the substrate holding fixture of a couple is moved in the direction 
of a plate surface of a substrate so that the physical relationship of the direction of a plate 
surface of the substrate of a couple may become a predetermined thing, the substrate 
superposition equipment which said vacuum housing with which gap appearance is carried 
out and the substrate of said couple is located in the interior in the case of said alignment is 
prepared, and is characterized by the volume of the space in this vacuum housing being 50 
or less times of the sum total of the volume of the substrate of said couple, and the volume 
of a gap 1 or more-time. 

[Claim 8] The substrate holding fixture of the couple which is substrate superposition 
equipment on top of which the substrate of a couple is mutually laid with a parallel and 
predeterm.ned clearance, and holds the substrate of a couple, The gap ****** transportation 

i 
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device which performs gap **** which is made to move at least one side of the substrate 
holding fixture of a couple in the thickness direction of a substrate, and is made into the 
predetermined value of the gap length of one substrate and the substrate of another side, It 
has the transportation device for alignment which performs alignment for which at least one 
side of the substrate holding fixture of a couple is moved in the direction of a plate surface 
of a substrate so that the physical relationship of the direction of a plate surface of the 
substrate of a couple may become a predetermined thing. One side of the substrate holding 
fixtures of a couple has the diaphragm into which while holds and the substrate holding 
fixture divides the space in which a substrate is located, and the space of the substrate of 
one of these in back. In the case of gap **** this diaphragm is a substrate and a member 
prolonged in parallel, and according to said gap ****** transportation device Impress the 
differential pressure which makes the atmosphere pressure of space in back high 
compared with the atmosphere pressure of the space in which one substrate is located, 
and the differential pressure impression device which turns one substrate to the substrate 
of another side, and presses it is established. Said diaphragm has flexibility with possible 
pushing one substrate and making it displace in the direction of board thickness, when 
differential pressure is given by a differential pressure impression device, and [ said gap 
****** transportation device ] Substrate superposition equipment characterized by consisting 
of this differential pressure impression device and a press device in which thrust is 
mechanically given to one substrate. 

[Claim 9] Said gap ****** transportation device is substrate superposition equipment 
according to claim 8 characterized by being what controls the magnitude of the differential 
pressure which said differential pressure impression device gives, and makes gap length 
said predetermined value eventually. 

[Claim 10] The substrate holding fixture of the couple which is substrate superposition 
equipment on top of which the substrate of a couple is mutually laid with a parallel and 
predetermined clearance, and holds the substrate of a couple, The gap ****** transportation 
device which performs gap **** which is made to move at least one side of the substrate 
holding fixture of a couple in the thickness direction of a substrate, and is made into the 
predetermined value of the gap length of one substrate and the substrate of another side, It 
has the transportation device for alignment which performs alignment for which at least one 
side of the substrate holding fixture of a couple is moved in the direction of a plate surface 
of a substrate so that the physical relationship of the direction of a plate surface of the 
substrate of a couple may become a predetermined thing. One side of the substrate holding 
fixtures of a couple has the diaphragm to which while holds and the substrate holding 
fixture makes space of a substrate in back a closed space. In the case of gap **** this 
diaphragm is a substrate and a member prolonged in parallel, and according to said gap 
****** transportation device The differential pressure impression device which impresses 
the differential pressure which makes high the atmosphere pressure of a closed space in 
back compared with the atmosphere pressure of the space which faces the substrate of 
front another side, and pushes one substrate against the substrate of another side is 
established. Said diaphragm has flexibility with possible pushing one substrate and making 
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it displace in the plate pressure direction, when differential pressure is given by a 
differential pressure impression device, and further [ slid transportation device for 
alignment ] It is substrate superposition equipment characterized by being what while has 
said d.aphragm, is made to move a substrate holding fixture in the direction of a plate 
surface and said diaphragm does not tell the driving force of the direction of a plate surface 
by said transportation device for alignment to a substrate, and does not deform in essence 
[ the direction of a plate surface ]. 

[Claim 11] The substrate holding fixture of the couple which is substrate superposition 
equipment on top of which the substrate of a couple is mutually laid with a parallel and 
predetermined clearance, and holds the substrate of a couple, The gap — transportation 
device which performs gap **** which is made to move at least one side of the substrate 
holding fixture of a couple in the thickness direction of a substrate, and is made into the 
predetermined value of the gap length of one substrate and the substrate of another side It 
has the transportation device for alignment which performs alignment for which at least one 
side of the substrate holding fixture of a couple is moved in the direction of a plate surface 
of a substrate so that the physical relationship of the direction of a plate surface of the 
substrate of a couple may become a predetermined thing, the substrate superposition 
equipment characterized by having the distance robot for which the gap length of the 
substrate of said couple is measured, and having the main control section which controls 
m,grat.on of the thickness direction of said substrate by said signal which carried out gap 
appearance and was fed back from the distance robot as for the means 
[Claim 12] The substrate holding fixture of the couple which is substrate superposition 
equipment on top of which the substrate of a couple is mutually laid with a parallel and 
predetermined clearance, and holds the substrate of a couple, The gap ****** transportation 
device which performs gap **** which is made to move at least one side of the substrate 
holding fixture of a couple in the thickness direction of a substrate, and is made into the 
predetermmed value of the gap length of one substrate and the substrate of another side It 
has the transportation device for alignment which performs alignment for which at least one 
s de of the substrate holding fixture of a couple is moved in the direction of a plate surface 
of a substrate so that the physical relationship of the direction of a plate surface of the 

IT*T I C ° UP,e b6COme 3 P redetermined th-ng. Two or more distance robots 
wh,ch the substrate holding fixture of said couple has a field parallel to the substrate held 
respect.vely, and this field has countered mutually, and measure the distance of this 
opposed face, Substrate superposition equipment characterized by having the judgment 
section wh.ch judges the parallelism and/or distance of a substrate of a couple with the 
signal from two or more distance robots. 

[Claim 13] After carrying out distance partition ****** and making said gap ****** 
transportafion device counter by the decision result in said judgment section with the 

vrrTJT? ara,leliSm Wh ° Se SUbStrate ° f 3 C0UP ' e iS '° n 9 er than said Predetermined 
value, Substrate superposition equipment according to claim 12 characterized by being 

what is made to move at least one side of the substrate of a couple in the direction vertical 

to a plate surface, and makes gap length said predetermined value while maintaining 
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parallelism. 

[Claim 14] substrate superposition equipment given in one of the Claims 8-13 characterized 
by being what said vacuum housing with which gap appearance is carried out and the 
substrate of said couple is located in the interior in the case of said alignment is prepared, 
and performs superposition in a vacuum. 

[Claim 15] When performing said alignment, the location gap detection sensor which 
detects a gap of the physical relationship of the direction of a plate surface of the substrate 
of a couple is formed, and [ said transportation device for alignment ] Substrate 
superposition equipment given in one of the Claims 1-14 characterized by being the thing to 
which at least one side of the substrate holding fixtures of a couple makes it move so that a 
location gap may be amended according to the signal from this location gap detection 
sensor. 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] If this invention is used for manufacture of liquid crystal displays, 
plasma displays, etc., it relates to suitable equipment, and it relates to the substrate 
superposition equipment on top of which the substrate of a couple is laid by position 
relations with predetermined spacing. 
[0002] 

[Description of the Prior Art] In manufacture of liquid crystal displays, plasma displays, etc., 
it is required to pile up the substrate of a couple by position relations with predetermined 
spacing. A liquid crystal display is made into an example and this point is explained. The 
liquid crystal display is briskly used for the application of many including the object for the 
displays of a computer. A liquid crystal display is the structure which liquid crystal was 
poured in between the substrates of a couple and formed the drive circuit in the medial 
surface of a substrate. If electric field are given into liquid crystal by a drive circuit, the 
molecular arrangement of liquid crystal will change, transparency and interception of light 
will be controlled, and a character and an image will be displayed. 
[0003] Components, such as TFT (thin film transistor) which constitutes a transparent 
electrode (ITO) and a drive circuit, are formed in the medial surface which counters 
mutually [ the substrate of a couple ]. Therefore, it is required to pile up the substrate of a 
couple, as the physical relationship of the direction of a plate surface of a substrate 
(following, only the direction of a plate surface) becomes a predetermined thing so that a 
component may function correctly. Moreover, in order for a drive circuit to operate correctly 
and to perform control of liquid crystal normally, it is required to pile up the substrate of a 
couple at narrovy predetermined spacing. In the following explanation, the alignment which 
makes a predetermined thing alignment, a call, and spacing (following, gap length) of the 
substrate of a couple for the alignment of the direction of a plate surface of the substrate of 
a couple is called gap ****. 

[0004] Thus, a liquid crystal display is manufactured by enclosing liquid crystal between the 
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piled-up substrates of a couple. A method is divided into enclosure of liquid crystal by a 
pouring type and the dropping type. By a pouring formula, a photoresist or a thermosetting 
sealant .s first applied in the shape of a periphery along the periphery of the plate surface 
about one sideof the substrates of a couple. Spreading of the sealant prepares not the 
shape of a perfect periphery but the part which broke off for a while. In this state, a spacer 
is made to intervene and superposition, alignment, and gap **** are performed for the 
substrate of another side. And hardening resin is stiffened with light or heat, and the 
substrate of a couple is stuck. 

[0005] Thus, the space between the stuck substrates of a couple is the closed space 
except the part into which the sealant broke off. And liquid crystal is poured into the interior 
from the part (the following, injected hole) into which the sealant broke off. The container 
which collected liquid crystal, and the stuck substrate of a couple are arranged in a 
vacuum, and an injected hole is soaked into liquid crystal in a vacuum. Atmosphere is 
returned to atmospheric pressure in this state, and liquid crystal is poured in between the 
substrates of a couple according to a pressure differential. Then, an injected hole is closed 
by a sealant etc. 

[0006] In the case of a dropping type, a sealant is similarly applied in the shape of a 
periphery about one side of the substrate of a couple. Under the present circumstances 
there is no part which broke off and it applies by the shape of a perfect periphery (the 
shape of non-termination). And this substrate is maintained at a level position and the liquid 
crystal of the specified quantity is dropped at that surface. Liquid crystal spreads in the 
inside of the sealant applied in the shape of a periphery. Then, superposition, alignment 
and gap **** are performed for the substrate of another side to one substrate in the state 
where the spacer was made to intervene. And if a sealant is stiffened, enclosure of the 
liquid crystal of a between [ the substrates of a couple ] will be completed. 
[0007] Although many pouring types have been conventionally adopted among two 
methods mentioned above, if enlargement of a substrate etc. is taken into consideration it 
will be thought that the direction of a dropping type is excellent. In the case of a pouring ' 
type, the stuck substrate of a couple must be lifted, an injected hole must be soaked in 
liquid crystal, and an activity will become difficult if a substrate is enlarged. Also when 
automating, it is easy to become large-scale structural. Moreover, by a pouring formula 
pour.ng of the liquid crystal by differential pressure takes long time amount, and there is a 
problem m respect of productivity. This problem will become remarkable if a substrate is 
enlarged. Furthermore, by a pouring formula, in order to pour in liquid crystal by differential 
pressure, air etc. mixes in liquid crystal and it is easy to produce air bubbles in liquid 
crystal. If air bubbles are formed, it will become the cause of a poor display too 
[0008] 

[Problem(s) to be Solved by the Invention] However, even if based on a dropping type in 
the conventional way, the following technical problems occur also by a pouring type, first it 
is precision and the problem of uniformity that it can set to carry out gap appearance 
namely, - while giving the force of the thickness direction (following, only the thickness 
d.rection) of a substrate to one substrate, pushing one substrate against the substrate of 
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another side and crushing some sealants - gap appearance — carrying out - although 
carried out, it may be difficult to make this pressure act on homogeneity, and gaps may 
differ in some places If a gap becomes an ununiformity, it will be easy to generate display 
unevenness etc. Such a problem is remarkable if a substrate is enlarged. Moreover, bigger 
pressure is required in order to push a substrate in the state where liquid crystal is in the 
interior in the case of a dropping type. However, big pressure is difficult to adjust delicately 
and there is a problem which cannot make precision of a gap high enough. 
[0009] Furthermore, in the conventional way, when having pushed, it does not detect what 
gap it has, but it is only pushing by a certain defined pressure. And after pushing and 
sticking, the magnitude of a gap is measured with a measuring instrument and it is being 
checked whether it is contained in the stipulated range. And if it does not go into a 
stipulated range, it is doing what redoes gap **** again. That is, feedback control is not 
used for the process of gap ****, but it has become a kind of open loop control, for this 
reason, although [ which carries out gap appearance and acquires precision ] it is required, 
there is a problem which requires long time amount, moreover, it is required to pile up the 
substrate of a viewpoint to a couple which prevents display unevenness, generating of a 
blemish carry out gap appearance and according to the spacer at the time, etc. with 
parallelism high enough, however, make it a pouring type - make it a dropping type - the 
practical equipment on top of which a substrate can be laid with high parallelism does not 
exist an old place. 

[0010] conventional substrate superposition equipment - **** of equipment with mechanical 
parallelism it is greatly dependent on a structural precision. That is, parallelism will be 
decided by the parallelism which the member of the couple holding the substrate of a 
couple has, and precision of the moving machine style to which either of the members of a 
couple is moved. Although sufficient parallelism may not be obtained depending on the 
process tolerance or assembly precision holding a substrate of a member or parallelism 
sufficient because the precision of a moving machine style falls may not be obtained, there 
is no means to correct it working [ superposition ] in this case in conventional equipment. 
When the parallelism of the piled-up substrate of a couple is inspected with conventional 
equipment and it has not become a predetermined value, it judges that nonconformity is in 
a mechanical part or a structural part, and is only performing a check, repair, etc. of 
equipment. For this reason, productivity is bad and is not practical. 
[001 1] Moreover, in many cases, in the conventional way, superposition of a substrate is 
performed in atmospheric air. However, there are the following problems in the 
superposition in the inside of atmospheric air. After in the case of a pouring type piling up 
the substrate of a couple and sticking in atmospheric air, it puts in in a vacuum housing, is 
made vacuum atmosphere, and liquid crystal is poured in, but the substrate of a couple 
may shift from the pressure differential of atmospheric air and a vacuum delicately. In the 
case of a dropping type, there is no such problem, but if superposition is performed in 
atmospheric air, when piling up, air etc. will be put and it will be easy to become the cause 
of producing air bubbles in liquid crystal. 

[0012] Since such a problem is prevented, it is possible to use the equipment on top of 
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which a substrate is laid in a vacuum as indicated by JP,2000-66163,A. However, since the 
movmg machine style for gap — alignment is prepared in the vacuum housing, 
equ.pment which is indicated by this gazette has the fault which a vacuum housing 
enlarges. 

[0013] There is a squirrel fault to which the time amount which will be required in order to 
exhaust to a predetermined pressure if a vacuum housing is enlarged became long, and 
the runn.ng cost became high in order for productivity to fall, or for a vacuum pump 
expensive «n order to raise exhaust performance etc. to be needed or to consume the vent 
gas of a large quantity. Moreover, in order to make an exhaust speed high in order to make 
exhaust air complete for a short time, or to compiete a vent for a short time, when the flow 
rate of vent gas is increased, it becomes easy to soar within a vacuum housing at dust and 
there is a fault dust becomes easy to mix into liquid crystal. 

[0014] In the substrate superposition equipment on top of which it is made in order that this 
.nyent.on may solve this technical problem, and the substrate of a couple is laid by position 
relations with parallel and predetermined spacing Simple [ of the structure of equipment ] is 
earned out, become low cost, productivity improves, generating of air bubbles and mixing of 
dust are reduced, or technical meaning is brought [ **** / that gap ****** alignment can be 
performed with a precision sufficient to homogeneity ] about smoothly 
[0015] ~ y ' 

[Means for Solving the Problem] in order to solve the above-mentioned technical problem 
[ inventon of an application concerned according to claim 1 ] The substrate holding fixture 
of the couple which is substrate superposition equipment on top of which the substrate of a 
couple is mutually laid with a parallel and predetermined clearance in a vacuum, and holds 
the substrate of a couple, The gap ****** transportation device which performs gap "** 
wh.ch » made to move at least one side of the substrate holding fixture of a couple in the 
thickness direction of a substrate, and makes a predetermined value gap length of one 
substrate and the substrate of another side, It has the transportation device for alignment 
wh.ch performs alignment for which at least one side of the substrate holding fixture of a 
couple ,s moved in the direction of a plate surface of a substrate so that the physical 
relationship of the direction of a plate surface of the substrate of a couple may become a 
predetermined thing, at least one side of the substrate holding fixture of said couple has the 
com P os.t.on that it is the member which constitutes said vacuum housing with which gap 
appearance is carried out and the substrate of said couple is located in the interior in the 
case of said alignment. Moreover, in order to solve the above-mentioned technical problem 
[ .nvent.on according to claim 2 ] The opening-and-closing device which opens and closes ' 
sa.d vacuum housing in the composition of said Claim 1 by moving at least one side of the 
substrate holding fixture of said couple is established, and [ this opening-and-closing 
dev.ee ] It has the composition that it is the thing to which it is made to move so that the 
second [ shorter than the first distance ] may distance-separate and it may be located 
when the first with a long substrate holding fixture of said couple distance-separates and it 
is located when said vacuum housing is opened by atmospheric air, and said vacuum 
hous.ng is exhausted by the vacuum. Moreover, in order to solve the above-mentioned 
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technical problem, [ invention according to claim 3 ] In the composition of said Claim 1 , 
[ said transportation device for alignment ] It is that to which the substrate holding fixture 
which is the member which constitutes a vacuum housing among the substrate cages of 
said couple is moved. A first vacuum seal means to be another member which constitutes 
this substrate holding fixture or vacuum housing, to contact the member which moves to 
this substrate holding fixture and one, and to maintain a vacuum is established. This first 
vacuum seal means has the composition that it is what maintains a vacuum, also when a 
substrate holding fixture moves by said transportation device for alignment. Moreover, in 
order to solve the above-mentioned technical problem, [ invention according to claim 4 ] In 
the composition of said Claim 3, [ said first vacuum seal means ] The elastic body seal 
implement in contact with said substrate holding fixture which moves by said transportation 
device for alignment, or said another member, It is what consists of the spacing 
maintenance device maintained so that it may become predetermined spacing which what 
is said substrate holding fixture which moves by said transportation device for alignment or 
said another member, and the member which constitutes said vacuum housing, and does 
not move does not contact. Said predetermined spacing has the composition that it is 
spacing which carries out the deformation below predetermined, said elastic body seal 
implement attaining a vacuum seal. Moreover, in order to solve the above-mentioned 
technical problem, [ invention according to claim 5 ] In the composition of said Claim 4, 
[ said spacing maintenance device ] Said substrate holding fixture which moves by said 
transportation device for alignment, or said another member, The device in which said 
spacing is maintained with the rigid body which intervened between what is the member 
which constitutes said vacuum housing and does not move and in which sliding or rolling is 
possible, It has the composition that they are the device in which make both repel 
magnetically and said spacing is maintained, or the device in which adjust the pressure of 
the fluid which intervenes among both and said spacing is maintained. Moreover, in order 
to solve the above-mentioned technical problem, [ invention according to claim 6 ] The 
opening-and-closing device which opens and closes said vacuum housing in the 
composition of said Claim 3, 4, or 5 by moving at least one side of the substrate holding 
fixture of said couple in the thickness direction of said substrate is established. It has the 
composition that the second vacuum seal means which carries out the vacuum seal of the 
seal section which contacts according to this opening-and-closing device in the case of 
opening and closing, or is estranged is established apart from said first vacuum seal 
means. Moreover, in order to solve the above-mentioned technical problem, [ invention 
according to claim 7 ] The substrate holding fixture of the couple which is substrate 
superposition equipment on top of which the substrate of a couple is mutually laid with a 
parallel and predetermined clearance in a vacuum, and holds the substrate of a couple, 
The gap ****** transportation device which performs gap **** which is made to move at 
least one side of the substrate holding fixture of a couple in the thickness direction of a 
substrate, and is made into the predetermined value of the gap length of one substrate and 
the substrate of another side, It has the transportation device for alignment which performs 
alignment for which at least one side of the substrate holding fixture of a couple is moved in 
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the direction of a plate surface of a substrate so that the physical relationship of the 

tZ ' ! SUrfaCe ° f ' he SUbS ' rate * 3 ma * bec °™ • Predetermined thing 

sa,d vacuum housing with which gap appearance is carried out and the substrate of said 
couple is located In the interior in the case of said alignment is prepared, and the volume of 
the space in th,s vacuum housing has the composition that they are 50 or less times of the 

Z<, M V °' Um ! ° f SUbS ' rate ° f " ld C0UP ' e ' and ,he volume ° f a 9* 1 or more 

times^loreover. ,n order to solve the above-mentioned technical problem. [ invention 

according to claim 8 ] The substrate holding fixture of the couple which is substrate 

superposition equipment on top of which the substrate of a couple is mutually laid with a 

parallel and predetermined clearance, and holds the substrate of a couple, The gap «— 

transportation device which performs gap — which is made to move at least one side of 

the substrate holding fixture of a couple in the thickness direction of a substrate, and is 

made mto the predetermined value of the gap length of one substrate and the substrate of 

another s.de, It has the transportation device tor alignment which performs alignment for 

which at least one side of the substrate holding fixture of a couple is moved in the direction 

of a plate surface of a substrate so that the physical relationship of the direction of a plate 

surface of the substrate of a couple may become a predetermined thing. I, is space in back 

in the case of gap one side of the substrate holding fixtures of a couple has the 

diaphragm into which while holds and that substrate holding fixture divides the space in 

which a substrate is located, and the space of the substrate of one of these in back, and 

this diaphragm is a substrate and a member prolonged in parallel, and according to said 

gap transportation device. Impress the differential pressure which makes a 

pressure high compared with the atmosphere pressure of the space in which one substrate 

is located, and the differential pressure impression device which turns one substrate to the 

substrate of another side, and presses it is established, and [ said diaphragm 1 Having 

flexib,, y with possible pushing one substrate and making it displace in the direction of 

board ,h,ckness, when differential pressure is given by a differential pressure impression 

dev,ce, said gap transportation device has the composition of consisting of this 

d fferentlal pressure impression device and a press device in which thrust is mechanically 

given to one substrate. Moreover, in order ,o solve the above-mentioned technical S 

invention according to claim 9 has the composition that it is what said gap — 

transportation device controls the magnitude of the differential pressure which said 

Z7sT ,T i mPreSSi ° n deV ' 0e 9iV6S ' makSS 9ap ' en9th said P^etermined 
value even tuaMy, ,n the composition of said Claim 8. Moreover, in order to solve the above- 
mentioned technical problem, [ invention according to claim 10 ] The substrate holding 
fixture of the couple which is substrate superposition equipment on top of which the 
substrate of a couple is mutually laid with a parallel and predetermined clearance and 
holds he substrate of a couple, The gap — transportation device which performs gap 
which ,s made to move at least one side of the substrate holding fixture of a couple in 
he thickness direction of a substrate, and is made into the predetermined value of the gap 
eng h of one substrate and the substrate of another side, I. has the transportation device 
for alignment which performs alignment for which at least one side of the substrate holding 
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fixture of a couple is moved in the direction of a plate surface of a substrate so that the 
physical relationship of the direction of a plate surface of the substrate of a couple may 
become a predetermined thing. One side of the substrate holding fixtures of a couple has 
the diaphragm to which while holds and the substrate holding fixture makes space of a 
substrate in back a closed space. In the case of gap **** this diaphragm is a substrate and 
a member prolonged in parallel, and according to said gap ****** transportation device The 
differential pressure impression device which impresses the differential pressure which 
makes high the atmosphere pressure of a closed space in back compared with the 
atmosphere pressure of the space which faces the substrate of front another side, and 
pushes one substrate against the substrate of another side is established. Said diaphragm 
has flexibility with possible pushing one substrate and making it displace in the plate 
pressure direction, when differential pressure is given by a differential pressure impression 
device, and further It has the composition that it is what while has said diaphragm, and said 
transportation device for alignment moves a substrate holding fixture in the direction of a 
plate surface, does not tell the driving force of the direction of a plate surface according 
[ said diaphragm ] to said transportation device for alignment to a substrate, and does not 
transform in essence [ the direction of a plate surface ]. Moreover, in order to solve the 
above-mentioned technical problem, [ invention according to claim 11 ] The substrate 
holding fixture of the couple which is substrate superposition equipment on top of which the 
substrate of a couple is mutually laid with a parallel and predetermined clearance, and 
holds the substrate of a couple, The gap ****** transportation device which performs gap 
**** which is made to move at least one side of the substrate holding fixture of a couple in 
the thickness direction of a substrate, and is made into the predetermined value of the gap 
length of one substrate and the substrate of another side, It has the transportation device 
for alignment which performs alignment for which at least one side of the substrate holding 
fixture of a couple is moved in the direction of a plate surface of a substrate so that the 
physical relationship of the direction of a plate surface of the substrate of a couple may 
become a predetermined thing, it has the distance robot which measures the gap length of 
the substrate of said couple, and gap appearance is carried out and a means has the 
composition of having the main control section which controls migration of the thickness 
direction of said substrate by said signal fed back from the distance robot. Moreover, in 
order to solve the above-mentioned technical problem, [ invention according to claim 12 ] 
The substrate holding fixture of the couple which is substrate superposition equipment on 
top of which the substrate of a couple is mutually laid with a parallel and predetermined 
clearance, and holds the substrate of a couple, The gap ****** transportation device which 
performs gap **** which is made to move at least one side of the substrate holding fixture of 
a couple in the thickness direction of a substrate, and is made into the predetermined value 
of the gap length of one substrate and the substrate of another side, It has the 
transportation device for alignment which performs alignment for which at least one side of 
the substrate holding fixture of a couple is moved in the direction of a plate surface of a 
substrate so that the physical relationship of the direction of a plate surface of the substrate 
of a couple may become a predetermined thing. Two or more distance robots which the 
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substrate holding fixture of said couple has a field parallel to the substrate held 
respectively, and this field has countered mutually, and measure the distance of this 
opposed face, It has the composition of having the judgment section which judges the 
parallelism and/or distance of a substrate of a couple with the signal from two or more 
distance robots. Moreover, in order to solve the above-mentioned technical problem 
[ invention according to claim 13 ] In the composition of said Claim 12, [ said gap ****** 
transportation device ] It has the composition that it is what is made to move at least one 
side of the substrate of a couple in the direction vertical to a plate surface, and makes gap 
length said predetermined value by the decision result in said judgment section while 
maintaining parallelism after carrying out distance partition ****** and making it counter with 
the predetermined parallelism whose substrate of a couple is longer than said 
predetermined value. Moreover, in order to solve the above-mentioned technical problem 
[ .nvent.cn according to claim 14 ] in the composition of one of said Claims 8-13 said ' 
vacuum housing with which gap appearance is carried out and the substrate of said couple 
is located in the interior in the case of said alignment is prepared, and it has the 
composition that it is what performs superposition in a vacuum. Moreover, in order to solve 
the above-mentioned technical problem, [ invention according to claim 1 1 ] The location 
gap detection sensor which detects a gap of the physical relationship of the direction of a 
plate surface of the substrate of a couple in the composition of one of said Claims 1-14 
when performing said alignment is formed. Said transportation device for alignment has the 
compos.tion that it is the thing to which at least one side of the substrate holding fixtures of 
a couple makes it move so that a location gap may be amended according to the signal 
from this location gap detection sensor. 
[0016] 

[Embodiment of the Invention] The form (the following, embodiment) of operation of the 
mvent.on in this application is explained hereafter. The following explanation exp,ains the 
substrate superposition equipment similarly used for manufacture of a liquid crystal display. 

cl7i^7^J\ draWin9 eXP ' aining ° Ut,ine ° f the manufa *ure P^cess of the liquid 
crystal display which uses the substrate superposition equipment concerning the 

embodiment of the invention in this application. The dropping type is used for this 

manufacture process. That is, the sealant 93 is applied to the surface of the substrate (the 

tand 9 ; TTL 91 ' 0Cated ,n ^ b0tt ° m in the 0336 ° f SU >~ n ( **LZl 
1». and the l.qu.d crystal 94 of the specified quantity is dropped inside the sealant^" 

( draw^ (2)). And gap **** and alignment are performed for the upside substrate 92 in 

superposition and a vacuum on the lower substrate 91 using the substrate superposition 

equ.pment mentioned later ( drawing 1 (3) and (4)). Then, the piled-up substrate 91 of a 

couple and 92 are arranged in atmospheric pressure atmosphere ( drawing 1 (5)) and the 

rnn 8 «? * ^ ^ ° PtiCa ' 6XP ° SUre ° r heating after that < Rawing! (6)) 

[0018] In addition, since the substrate 91 of a couple and 92 are compressed by 

atmospheric pressure when it returns to atmospheric air from a vacuum ( drawing 1 (5))' 

gap length becomes still shorter and hardening of the sealant 93 is perforn^dVtnTs state 
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( drawing 1 (6)). Therefore, in the case of gap **** in the inside of a vacuum, gap **** is 
performed so that it may become a somewhat larger predetermined value than the gap 
length, as it is predetermined gap length at the time of hardening of the sealant 93. 
[0019] Drawing 2 is the strabism schematic diagram of the manufacturing system which 
carries out -the manufacture process shown in drawing 1 . The load station 901 where the 
manufacturing system shown in drawing 2 performs a substrate 91, and the charge and 
recovery of 92, The sealant coater 902 which applies the sealant 93 to the lower substrate 

91 , The liquid crystal dropping equipment 903 which trickles liquid crystal 94 into the 
surface of the lower substrate 91 on which the sealant 93 was applied, It consists of a 
substrate 91 of a couple, sealant hardening equipment 905 which sticks 92, and a substrate 
91 and the carrier-robot 906 grade which performs conveyance of 92 by stiffening the 
substrate superposition equipment 904 of the embodiment which piles up the upside 
substrate 92 on the lower substrate 91 after liquid crystal dropping, and the sealant 93. 
[0020] The carrier robot 906 holds a substrate with a level position at the head of an arm 
907, performs elastic motion of an arm 907, surrounding rotation of a vertical revolving 
shaft, vertical motion, etc., and is conveying a substrate 91 and 92 to the position. The arm 
907 is held carrying out vacuum absorption of a substrate 91 and 92. The non-illustrated 
vacuum absorption hole is prepared in the substrate buildup area of the arm 907, and the 
carrier robot 906 has the vacuum pump which is not illustrated [ which carries out vacuum 
suction from this vacuum absorption hole ]. 

[0021] moreover - while the carrier robot 906 holds a substrate 91 and 92 so that a 
substrate 91 and the field of the upper and lower sides of 92 may be made to reverse - 
****** Rika false ** - it is like. While carrying out vacuum absorption of a substrate 91 and 

92, specifically, it is possible to rotate an arm 907 180 degrees around a level shaft. In 
addition, the carrier robot 906 contacts an arm 907 at a substrate 91 and the rear face of 
92, and holds it. In the field in which components, such as a transparent electrode, are 
formed, a substrate 91 and the rear face of 92 refer to the field of an opposite hand. Since a 
substrate 91 and 92 cannot be held in the field (henceforth, component side) in which a 
component is formed, a substrate 91 and 92 are held with the rear face. 

[0022] Drawing 3 is the transverse-plane cross-section schematic diagram of the substrate 
superposition equipment of the embodiment with which the manufacturing system shown in 
drawing 2 is equipped. The first big focus of the substrate superposition equipment shown 
in drawing 3 is a point which is what lays the substrate 91 of a couple, and 92 on top of 
parallel in a vacuum, and performs gap **** and alignment. And the second focus is the 
substrate holding fixture 1 of a couple with which the vacuum housing for arranging the 
substrate 91 of a couple and 92 in vacuum atmosphere holds the substrate 91 of a couple, 
and 92, and a point of being constituted by 2. 

[0023] If it explains concretely, the substrate holding fixture 1 of a couple and 2 will hold the 
substrate 91 of a couple, and 92 with a level position, as shown in drawing 3 . The 
substrate holding fixture 2 which holds a "lower substrate holding fixture", and a call and the 
upside substrate 92 for the substrate holding fixture 1 which holds the lower substrate 91 
the substrate holding fixture 1 of a couple and among 2 is called an "upside substrate 
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holding fixture." 

[0024] The upside substrate holding fixture 2 mainly consists of a body 21 of a holding 
fixture with which the crevice is formed in the underside, a diaphragm 22 prepared so that 
the space of the crevice of the body 21 of a holding fixture might be divided, and a holding 
head 23 fixed to the underside of a diaphragm 22, as shown in drawing 3 . The body 21 of 
an ups.de holding fixture is formed with ingredients, such as rigid high duralumin and 
stainless steel. A diaphragm 22 presses the upside substrate 92 by the differential pressure 
which the differential pressure impression device 62 mentioned later impresses 
[0025] The holding head 23 is a member which contacts the upside substrate 92 and holds 
the upside substrate 92 directly. The holding head 23 carries out vacuum absorption of the 
ups.de substrate 92 in atmospheric air, in a vacuum, carries out electrostatic adsorption 
and .s held. Or the magnitude of an electrostatic adsorption device is the same as that of 
the adsorption electrode (un-illustrating) of the couple prepared in the holding head 23 and 
polant.es differ mutually, a polarity is the composition impressed according to the 
adsorption power source whose same direct current voltage is not illustrated As for the 
holding head 23, the whole is formed with dielectrics, such as an alumina. If the direct 
current voltage from which an adsorption power source operates and a polarity differs in the 
adsorption electrode of a couple is impressed, dielectric polarization will arise in the holding 
head 23, and static electricity will be induced by the underside. Electrostatic adsorption of 
the upside substrate 92 is carried out by this static electricity. 

[0026] The lower substrate holding fixture 1 is similarly formed with ingredients, such as 
rigid high duralumin and stainless steel. The lower substrate holding fixture 1 is supported 
by the strong non-illustrated base. The electrostatic adsorption device is similarly prepared 
in the lower substrate holding fixture 1. The crevice is prepared, and as it is inserted in this 
crevice, specifically, the electrostatic adsorption plate 1 1 is formed in the top face of the 
ower substrate holding fixture 1. The electrostatic adsorption plate 1 1 is a product made 
from a d.electric, and carries out electrostatic adsorption of the lower substrate 91 by same 
composition. 

[0027] Now, as mentioned above, the substrate holding fixture 1 of a couple and 2 are the 
member which constitutes a vacuum housing. Specifically, the vacuum housing consists of 
a substrate holding fixture 1 of a couple, 2, and the substrate holding fixture 1 of a couple 
and the intermediate stiffening ring 3 located among 2. The lower substrate holding fixture 1 
has an exhaust path 12, and the exhaust air system 41 is formed in the exhaust path 12 
The exhaust air system 41 consists of bulbs 41 3, non-illustrated exhaust speed regulators 
etc. which were formed on the exhaust pipe 412 which connects an exhaust path 12 and ' 
the vacuum pump 41 1, and the exhaust pipe 412. And the upside substrate holding fixture 
2 has the vent gas introducing path 25, and the vent gas introduction system 42 is formed 
in the vent gas introducing path 25. Defecated dry air (dried air) or nitrogen is used for vent 
gas. In addition, the top face of the lower substrate holding fixture 1 has a level difference in 
the penphery, and is somewhat low. This part that became low is prolonged in the shape of 
a periphery, and the intermediate stiffening ring 3 is located in this part. 
[0028] According to the opening-and-closing device 5, when a vacuum housing is opened 
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by atmospheric air, the first [ long ] distance-leaves the substrate holding fixture 1 of a 
couple, and 2, and they are located, and when a vacuum housing is exhausted by the 
vacuum, the short second distance-leaves them and they are located. Specifically, the 
opening-and-closing device 5 moves the upside substrate holding fixture 2 up and down. In 
the following explanation, the location of the substrate holding fixture 1 of a couple and the 
upside substrate holding fixture 2 which becomes an upper limit location, a call, and the 
second distance about the location of the upside substrate holding fixture 2 with which the 
distance of 2 turns into the first distance is called a minimum location. 
[0029] The opening-and-closing device 5 mainly consists of an attachment component 51 
which held the upside substrate holding fixture 2 to the whole, and an opening-and-closing 
driving source 52 by which the driving shaft was fixed to the attachment component 51 . A 
servo motor etc. is used for the opening-and-closing driving source 52, and the composition 
which is made to rotate a ball screw and changes the revolution into vertical movement is 
adopted. The opening-and-closing device 5 locates the upside substrate holding fixture 2 in 
an upper limit location in the case of atmospheric-air disconnection, and is located in a 
predetermined lower part location in the case of evacuation. When the upside substrate 
holding fixture 2 is in a minimum location, the upside substrate holding fixture 2 contacts 
the intermediate stiffening ring 3. In addition, when a vacuum housing consists of only a 
substrate holding fixture 1 of a couple, and 2, the opening-and-closing device 5 is moved as 
contacted in the substrate holding fixture 1 of a couple, and 2. 

[0030] Such composition takes into consideration the substrate 91 of a couple, carrying-in 
taking out of 92, a maintenance, etc. if atmospheric-air disconnection is only carried out and 
the vent gas introduction system 42 will be formed, it is sufficient, but the substrate holding 
fixture 1 of a couple and 2 are long because of the substrate 91 into a vacuum housing, 
carrying in of 92 and the substrate 91 to the outside of a vacuum housing, and taking out of 
92 - he distance-separates and is trying to counter In addition, although there is 
composition which prepares the gate valve which prepares opening in a vacuum housing, 
and opens and closes this opening as composition for a substrate 91 and carrying-in taking 
out of 92, with this composition, it is hard to do the activity of maintenances, such as 
cleaning of an internal surface. 

[0031] The equipment of this embodiment is equipped with the transportation device 7 for 
alignment which aligns by moving at least the substrate holding fixture 1 of a couple, and 
one side of 2 in the direction of a plate surface so that the physical relationship of the 
substrate 91 of a couple and the direction of a plate surface of 92 may become a 
predetermined thing. At this embodiment, the lower substrate 91 aligns by moving the 
upside substrate 92 in the direction of a plate surface to the lower substrate 91 which 
moved in the direction of a plate surface and stood it still. Namely, the transportation device 
7 for alignment is aligning by moving the upside substrate 92 in the direction of a plate 
surface. In addition, since the substrate 91 of a couple and 92 are held horizontally, the 
direction of a plate surface is horizontal. 

[0032] The composition of the transportation device 7 for alignment is explained using 
drawing 4 and drawing 5 . Drawing 4 is the strabism schematic diagram showing the 
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composition of the transportation device 7 for alignment with which the equipment of 
draWmq 3 is e WVPe«- Drawing 5 is the stfabisrrl schematic diagram of the important 
section of the transportation device 7 for alignment shown in drawing 3 . As shown in 
draWmg 3 ' the trans P°rtation device 7 for alignment is directly constituted so that the 
intermediate stiffening ring 3 may be moved. The upside substrate holding fixture 2 is 
pushed by the differential pressure of vacuum housing inside and outside by the big force 
to the mtermediate stiffening ring 3. The transportation device 7 for alignment is moving the 
mtermed.ate stiffening ring 3 in this state, and has composition to which the upside 
substrate holding fixture 2 is moved to the intermediate stiffening ring 3 and one and the 
upside substrate 92 is moved by it. 

[0033] The bracket 701 fixed to the intermediate stiffening ring 3 as the transportation 
device 7 for al.gnment was shown in drawing 4 and drawing 5 R> 5, The straight-line 
driving source 702 to which the intermediate stiffening ring 3 is moved through a bracket 
701 , It consists of linear guides 705 prepared between the supporting-point pin 703 
prepared in the output shaft of the straight-line driving source 702, the connection 
implement 704 connected with the supporting-point pin 703, and the connection implement 
704 and a bracket 701 . As shown in drawing 4 and dj^wmgJS , the unit 71 which consists of 
a bracket 701, the straight-line driving source 702, the supporting-point pin 703, and a 
linear guide 705, 72, 73, and 74 are prepared in each of each side of the intermediate 
stiffening ring 3. Let each unit hereafter be the first unit 71 , the second unit 72, the third unit 
73, and the fourth unit 74 on account of explanation. As shown in drawing 4 , the first unit 
71 the third unit 73, and the second unit 72 and the fourth unit 74 are located in the side 
where the intermediate stiffening ring 3 counters, respectively 

[0034] In each unit 71 , 72, 73, and 74, the straight-line driving source 702 consists of 
motors such as a servo motor or a pulse motor, and a motion conversion device containing 
the ball screw which changes the output of a motor into rectilinear motion. It is being fixed 
to the non-illustrated stationary plate and each straight-line driving source 702 moves The 
connection implement 704 is cross-sectional KO-like, as shown in drawing 5 R> 5 turns 
opening to the straight-line driving source 702 side, and is arranged. The supporting-point 
p.n 703 , 8 arranged so that a sliding direction may turn into shaft orientations The 
connection implement 704 has the hole which inserts the supporting-point pin 703 in the 
upper part and a lower part. As for the supporting-point pin 703, the upper bed and the 
soffit are inserted in this hole. It is not fixed but the supporting-point pin 703 and the 
connection implement 704 can rotate the connection implement 704 now around the 
stationary supporting-point pin 703. 

[0035] As a bracket 701 is shown in drawing 4 and 5, plane view is the thing of a right 
nangle One side of the side of the couple which constitutes a right angle serves as a side 
face of the mtermediate stiffening ring 3, and parallel, and the bracket 701 is being fixed to 
the , side face of the intermediate stiffening ring 3 in the part of this side. The linear guide 
705 » bemg fixed to the side of another side which constitutes the right angle of a bracket 

wh 1+ Z M- ° n ° f Side ° f intermediate stiffe ™9 ring 3 in which the unit 71 with 
which that Imear guide 705 belongs, 72, 73, and 74 were prepared, a linear guide 705 is a 
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right-angled, horizontally long thing, and guides the rectilinear movement of this direction. It 
has the crevice or level difference which was long in the same direction as a linear guide 
705 as for the connection implement 704, and suited the configuration of the linear guide 
705. A linear guide 705 guides rectilinear movement with slipping along with this crevice or 
level difference. 

[0036] Operation of the transportation device 7 for alignment shown in drawing 4 and 
drawing 5 is explained below. [ the transportation device 7 for alignment shown in drawing 
4 and drawing 5 ] [ each unit 71 , 72, 73, and the straight-line driving source 702 of 74 / 
operating arbitration ] The rectilinear movement (migration of the direction of X and the 
direction of Y) of the two directions of [ on the level surface ] which intersect 
perpendicularly, and migration (migration of the direction of theta) of the circumferencial 
direction on the level surface centering on the location of arbitration are made to perform to 
the intermediate stiffening ring 3. 

[0037] It explains still more concretely, it is shown in drawing 4 - as — the direction of X — 
the — considering it as the 1 third unit 71 , and the direction of the side where 73 has been 
arranged - the direction of Y - the - it is considered as the 2 fourth unit 72, and the 
direction of the side where 74 has been arranged. First, in order to make the rectilinear 
movement of the intermediate stiffening ring 3 carry out in the direction of X, the straight- 
line driving source 702 of the first unit 71 and the third unit 73 is operated simultaneously, 
and it is made not to operate the straight-line driving source 702 of the second unit 72 and 
the fourth unit 74. Under the present circumstances, the straight-line driving source 702 of 
the first unit 71 and the third unit 73 is driven so that each bracket 701 may move only the 
same distance. For example, when a motor is a pulse motor, only this pulse number is 
driven. As a result, the intermediate stiffening ring 3 also carries out rectilinear movement 
onty of this driving distance in the direction of X. In addition, case [ whose motor is / like / if 
the straight-line driving source 702 is not operated / a servo motor ], it is the meaning which 
also includes a case so that the location may be held and it may be made not to move it (it 
operates). 

[0038] Moreover, when making it move in the direction of Y, the straight-line driving source 
702 of the second unit 72 and the fourth unit 74 is operated simultaneously, and it is made 
not to operate the straight-line driving source 702 of the first unit 71 and the third unit 73. 
Also in this case, driving distance of the straight-line driving source 702 of the second unit 
72 and the fourth unit 74 is made the same. Thereby, the intermediate stiffening ring 3 
carries out rectilinear movement only of the driving distance in the direction of Y. 
[0039] In migration of the above-mentioned X direction and the direction of Y, the linear 
guide 705 of each unit 71 , 72, 73, and 74 has the function which guides migration. Namely, 
each bracket 701 also moves in the direction of X at the intermediate stiffening ring 3 and 
one in the case of migration of the direction of X. Under the present circumstances, the 
linear guide 705 prepared in the bracket 701 of the second unit 72 and the fourth unit 74 
moves with slipping along with the crevice or level difference of the connection implement 
704, and guides migration of the direction of X. the [that is, ] - the 2 fourth unit 72, and the 
linear guide 705 of 74 miss the driving force of the direction of X, and are kept from telling it 
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to straight-line driving source 702 grade Moreover, the linear guide 705 prepared in the 
bracket 701 of the first unit 71 and the third unit 73 guides migration of slipping and the 
direction of Y along with the crevice or level difference of the connection implement 704 in 
the case of migration of the direction of Y. 

[0040] Next, the case where it is made to move in the direction of theta is explained. For 
example, migration in case a revolving shaft is in an intermediate stiffening ring and the 
same axle, i.e., the medial axis of the intermediate stiffening ring 3, is explained. In this 
case, it sets without operating simultaneously the straight-line driving source 702 of the first 
unit 71, and the straight-line driving source 702 of the third unit 73 and, operating the 
straight-line driving source 702 of the second unit 72, and the straight-line driving source 
702 of the fourth unit 74 for example. Under the present circumstances, only the same 
(advance and retreat) distance as different sense makes the straight-line driving source 702 
of the first unit 71 , and the straight-line driving source 702 of the third unit 73 drive. As a 
result, the intermediate stiffening ring 3 moves to the level circumferencial direction (theta 1 
shows to drawing 4 ) centering on a medial axis. 

[0041] Each bracket 701 also moves in the thetal direction at the intermediate stiffening 
ring 3 and one in the case of migration of this thetal direction, the [ under the present 
circumstances, ] - the 2 fourth unit 72, the supporting-point pin 703 of 74, and the 
connection implement 704 have the function misses the driving force to thetal direction and 
it is made not to tell to the straight-line driving source 702. the [ namely, ] - if it moves in 
the 2 fourth unit 72, and the 701thetabracket 1 direction of 74, the connection implement 
704 will also move in the thetal direction through a linear guide 705 at one. However it is 
being fixed to the output shaft of the straight-line driving source 702, and the supporting- 
point pin 703 does not move. Therefore, if it moves in the 701thetabracket 1 direction the 
connection implement 704 rotates for a while centering on the supporting-point pin 703 
misses the driving force to thetal direction, and is kept from telling straight-line driving ' 
source 702 grade. 

[0042] in addition, migration in thetal direction - the - setting without operating the 1 third 
unit 71, and the straight-line driving source 702 of 73 - the - it can perform also making 
only the same distance as sense which is different in the 2 fourth unit 72, and the straight- 
line driving source 702 of 74 drive, the [ in this case, ] - it operates so that the 2 fourth unit 
72, the connection implement 704 of 74, and the driving force of 703thetasupporting-point 
pin 1 direction may be missed. Also with circumferencial directions other than the thetal 
direction, actuation of each unit 71, 72, 73, and the straight-line driving source 702 of 74 
can carry out, and a way (driving distance and sense of actuation) can be freely performed 
by choosing suitably. For example, it can be made to move in the direction of [ on the 
periphery centering on the location of the corner.of the rectangle of a substrate 91, 92, or 
intermediate stiffening ring 3 grade ], as shown in [ theta 2 ] drawing 4 . 
[0043] The distance of the migration in the case of the above-mentioned alignment is quite 
short. In the case of rectilinear movement like the direction of X, or the direction of Y, it is 
about **2mm. In migration of the direction of theta, when expressed with an angle, it is 
about **1 time. Moreover, when the equipment of this embodiment aligns, it is equipped 
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with the location gap detection sensor 75 which detects a gap of the physical relationship of 
the substrate 91 of a couple and the direction of a plate surface of 92. The location gap 
detection sensor 75 is attached to the lower substrate holding fixture 1. 
[0044] When it explains concretely, in the lower substrate holding fixture 1, it has the 
breakthrough 14 for detection prolonged up and down. The location gap detection sensor 
75 is attached to the location which faces soffit opening of the breakthrough 14 for 
detection. Two or more breakthroughs 14 for detection are formed, and the location gap 
detection sensor 75 is attached to the each. In addition, soffit opening of the breakthrough 
14 for detection is airtightly closed by the optical window 15. Each location gap detection 
sensor 75 is specifically image sensors, such as a CCD camera. The mark for alignment is 
prepared in the substrate 91 of a couple, and each of 92 at the position on a plate surface. 
The substrate 91 of a couple and 92 are the transparent and same geometries. And the 
mark for alignment is prepared in the same location in the substrate 91 of a couple, and 92. 

[0045] As mentioned above, when the lower substrate 91 is carried in by the carrier robot 
906, the carrier robot 906 lays the lower substrate 91 with a sufficient precision in the lower 
substrate holding fixture 1 so that an alignment mark may be located in upper bed opening 
of the breakthrough 14 for detection. The location gap detection sensor 75 picturizes the 
alignment mark of the lower substrate holding fixture 1, and the alignment mark of the 
upside substrate 92 through the breakthrough 14 for detection in the case of alignment. 
[0046] In this embodiment, the upside substrate 92 is turned to the lower substrate 91 , is 
pressed, and gap **** is performed. That is, the gap ****** transportation device which is 
made to turn and move the upside substrate 92 to the lower substrate 91 , and performs 
gap **** is established. The composition of the gap ****** transportation device has 
accomplished the third big focus of this embodiment. That is, the gap ****** transportation 
device is using together the device (henceforth, press device) 61 in which thrust is 
mechanically given to the upside substrate 92, and the device (following and differential 
pressure impression device 62) in which thrust is given to the upside substrate 92 by the 
differential pressure of gas, and serves as the focus when this point is big. 
[0047] The press device 61 mainly consists of two or more press rods 61 1 fixed to the 
upside substrate holding fixture 2, and a press driving source 612 prepared in each of each 
press rod 61 1 . Each press rod 611 is a vertical position, the soffit was fixed to the 
diaphragm 22, and was prolonged up, and has penetrated the upside substrate holding 
fixture 2 airtightly. Each press driving source 612 is connected with the upper bed of the 
press rod 611. Each press driving source 612 serves as a motor for position controls, such 
as a servo motor, and the rotation is changed into rectilinear motion by the motion 
conversion device using a ball screw etc. 

[0048] In addition, a vacuum seal means 613 for press to perform a vacuum seal is formed 
in the penetration part of each press rod 611, permitting vertical movement of each press 
rod 61 1 . The mechanical seal which used the magnetic fluid can be used for this vacuum 
seal means 613 for press. Moreover, you may prepare bellows between each press rod 
61 1 and the upside substrate holding fixture 2. 
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[0049] Upper space is the closed space 26 surrounded by the body 21 of an upside holding 
fixture, and the diaphragm 22 among the space divided by the diaphragm 22. This closed 
space 26 is located behind the upside substrate 92. The differential pressure impression 
device 62 introduces gas in this closed space 26, and gives differential pressure between 
the space in which the upside substrate 92 is located. That is, the differential pressure 
impression device 62 mainly consists of piping 621 for differential pressure connected to 
the body 21 of an upside holding fixture, a bomb which is not illustrated [ which introduces 
gas in a closed space 26 through the piping 621 for differential pressure ], and a main valve 
622 for differential pressure prepared on the piping 621 for differential pressure. In addition, 
the body 21 of an upside holding fixture has the gas introducing path 27 in the part where ' 
the piping 621 for differential pressure was connected. It means being the space 
fundamentally closed in parts other than such gas introducing path 27 in a closed space 26. 

[0050] Moreover, the differential pressure impression device 62 has the pressure regulator 
which is not illustrated [ which adjusts the pressure in a closed space 26 ]. A **-sky 
regulator which adjusts a pressure according to the input of the electrical signal for control 
is used for a non-illustrated pressure regulator. A -"-sky regulator is a device which controls 
a pressure by an electrical signal (voltage or current). For example, the thing of composition 
of controlling diaphram (diaphragm) by a piezoelectric device, adjusting an inner valve and 
controlling a pressure by this is used. Since it is marketed from each company, such a **- 
sky regulator is used choosing suitably. In addition, as shown in drawing 3 , the auxiliary 
exhaust air pump 626 for exhausting the inside of a closed space 26 is formed. The 
auxiliary exhaust air pump 626 exhausts the inside of a closed space 26 through the piping 
621 for differential pressure, a bulb 622,624, and the auxiliary exhaust pipe 623. 
[0051] With the equipment of this embodiment, many devices have accomplished so that 
gap **** can be performed with high degree of accuracy. First, when having pushed the 
upside substrate 92 against the gap sake at the lower substrate 91, the distance 
robot 63 which measures both distance indirectly is formed, the signal from this distance 
robot 63 is fed back, and thrust is controlled. If it explains more concretely, two or more 
distance robots 63 are formed, and are attached to the lower substrate holding fixture 1 
The crevice is established in the outside of the part holding the lower substrate 91 and the 
distance robot 63 is formed in the top face of the lower substrate holding fixture 1 so that 
this crevice may be filled. 

[0052] As shown in drawing 3 , the substrate holding fixture side (top face of the 
electrostatic adsorption plate 1 1) of the lower substrate holding fixture 1 and the substrate 
bu.ldup area (underside of the holding head 23) of the upside substrate holding fixture 2 are 
parallel. Moreover, the thickness of the lower substrate 91 and the thickness of the upside 
substrate 92 are known. Therefore, if the distance of the substrate buildup area of the lower 
substrate holding fixture 1 and the substrate buildup area of the upside substrate holding 
fixture 2 is known, the substrate 91 of a couple and the gap length (clearance) of 92 
understand. Since the physical relationship of the substrate buildup area of the lower 
substrate holding fixture 1 to the distance robot 63 is eternal, the substrate 91 of a couple 

http://aipnl.ipdl.ncipi.g 0 .jp/^^ 30.12.2005 



JP, 2002-229471, A [FULL CONTENTS] Seite 21 von 39 

and the gap length of 92 can be indirectly found by measuring the distance from the 
distance robot 63 to the underside of the holding head 23. 

[0053] What detects the eddy current, for example can be used for the distance robot 63. 
That is, one side of a sensor is considered as the composition which generates an 
alternating current magnetic field, and it has composition which detects the eddy current 
which produces another side by this alternating current magnetic field. Distance is found 
with the magnitude of the eddy current. In addition, the distance robot using the sensor and 
laser interferometer which measure distance with magnetic field strength etc. can be used. 
Moreover, you may use an electric-type contact process micrometer. 

[0054] Drawing 6 is drawing explaining the arrangement location of the distance robot 63 in 
the direction of a plate surface. Still more nearly another big focus of this embodiment is a 
point which arranges the distance sensor 63 so that each press rod 611 of a gap ****** 
transportation device and a pair may be accomplished; That is, as shown in drawing 6 , four 
press rods 61 1 are formed in this embodiment. Each press rod 61 1 is arranged in the 
location of the angle of the imagination rectangle of the upside substrate holding fixture 2 
and the same axle, or a square. And four are prepared similarly, and each distance robot 
63 was also located under each press rod 61 1 , and has accomplished the pair. The 
rectangle which connected four press rods 61 1 to accuracy more, and the rectangle which 
connected four distance robots 63 are analogs, and is on the same axle. And the press rod 
61 1 and the distance robot 63 which constitute each set are located in the location of the 
same rectangular top-most vertices. 

[0055] Moreover, the diaphragm 22 which the upside substrate holding fixture 2 has has 
told the driving force of the direction of a plate surface by the above-mentioned 
transportation device 7 for alignment to the upside substrate 92. Namely, as mentioned 
above, the transportation device 7 for alignment moves the upside substrate holding fixture 
2 in the direction of a plate surface through the intermediate stiffening ring 3. The upside 
substrate 92 by which is transmitted to the holding head 23 through a diaphragm 22 and 
the press rod 61 1 , and electrostatic adsorption is carried out as a result at the holding head 
23 moves the force of this migration. 

[0056] As mentioned above, a diaphragm 22 swells in the thickness direction according to 
the differential pressure impression device 62 of a gap ****** transportation device, and 
gives thrust to the upside substrate 92. And on the other hand in the case of alignment, the 
force of the direction of a plate surface is told to the upside substrate 92. Under the present 
circumstances, although the diaphragm 22 can deform in the thickness direction, since it is 
firmly supported with the press rod 611 , an important thing is what does not deform in 
essence [ the direction of a plate surface ] with the rigidity of itself. When it deforms in the 
direction of a plate surface, alignment becomes unstable and there is. a possibility that 
repeatability and precision may get worse. When deformation when the force F1 is applied 
in the thickness direction, for example, saying "it does not change in essence" is set to 
deltaTI and it is referred to as deltaT2 when the force F2 in which magnitude is the same is 
applied in the direction of a plate surface, a case so that it may be set to 
deltaT2/deltaT1<=0.1 is pointed out. What has the shape of a thin sheet, for example, 
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consists of an ingredient or metals, such as carbon fiber reinforced plastics (CFRP), is used 

nn^'M ° m 22 ' ^ thiCkPeSS ° f 8 diaphrd ^ 22 is 1mm " about 2mm, for example. 
0057] Moreover, the equipment of this embodiment is equipped with the bearing device 
un-I m d^wingj ] illustrating) special to the soffit of the press rod 61 1 in consideration of 
the function of the diaphragm 22 which tells the force of the direction of a plate surface to 
the ups.de substrate 92. DravAn^j is the cross-sectional schematic diagram of the bearing 
device prepared in the soffit of the press rod 61 1 shown in drawing 3 . The bearing device 
ma.nly consists of a bearing 614 fixed to the diaphragm 22, a bearing 614, the soffit of the 
press rod 611 and the main bearing 615 that intervened in between, and a subbearing 616 
which intervened between the soffit section side face of the press rod 61 1 , and the medial 
surface of a bearing 614. 

[0058] If the force of the direction of a plate surface is applied to a diaphragm 22 by the 
transportation device 7 for alignment as mentioned above, since a diaphragm 22 is very 
th.n, ,t w.ll be easy to deform so that a diaphragm 22 may lenticulate depending on the 
case. If such deformation arises, the force of the direction of a plate surface does not get 
across to the upside substrate 92 well, but there may be no alignment in a skillful pile or 
precision may fall. 

[0059] For this reason, in this embodiment, deformation like flapping is prevented according 
to the bearing device shown in d I awing_7 . Namely, if deformation like flapping arises, as a 
dotted line shows in draw|ng_7 , a diaphragm 22 will be in the state where it inclined aslant 
local y. I ,t will be in this state, a diaphragm 22 will try to return to the original level state 
with the tens,on which diaphragm 22 the very thing has. The main bearing 615 serves to 
help a motion of this diaphragm 22. In addition, it is made for the subbearing 616 not to 
have play (backlash) in the direction of a plate surface between a bearing 614 and the 
press rod 611. If there is play, alignment accuracy will fall 

[0060] Next, 6ra^3 is used and a vacuum seal means 81 to accomplish the fourth big 
focus of this embodiment, and the composition of 82 are explained. Since the substrate 
holding fixture 1 of a couple, and 2 and the intermediate stiffening ring 3 constitute a 
vacuum housing as mentioned above, the vacuum sea. of those contact places needs to be 
earned out. A vacuum seal means 81 to perform this vacuum seal, and the composition of 
82 also serve as the big focus of the equipment of this embodiment 
[0061] First, the first vacuum seal means 81 is established between the intermediate 
stiffening ring 3 and the lower substrate holding fixture 1. A characteristic point is a point 
used as what maintains a vacuum seal, also when the upside substrate holding fixture 2 
and the intermediate stiffening ring 3 move to one for the above-mentioned alignment of 
this first vacuum seal means 81 . If it explains concretely, the first vacuum seal means 81 
consists of an elastic body seal implement 81 1 in contact with the intermediate stiffening 
ring 3 wh.ch moves by the transportation device 7 for alignment, and the rigid body 812 
which lim.ts the deformation of the elastic body seal implement 811 
[0062] The elastic body seal implement 81 1 is a vacuum seal implement typically like an O 
ring The periphery-like slot is formed in the place which became low [ a periphery ] among 
the top faces of the lower substrate holding fixture 1, and the elastic body seal . implement 
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81 1 is inserted in this slot. On the other hand, as for the intermediate stiffening ring 3, along 
with the common-law marriage at the bottom, heights are formed in the shape of a 
periphery, and when these heights contact the elastic body seal implement 811, a vacuum 
seal is carried out. On the other hand, the rigid body 812 is spherical and is formed from the 
rigid high ingredient of bearing steel etc. Two or more rigid bodies 812 are formed, and are 
stopped by the non-illustrated stop implement in the state which can be rolled to the sense 
of arbitration. In addition, the rigid body 812 keeps equal spacing in the perimeter of the 
periphery-like elastic body seal implement 81 1 , and are prepared in it. [ two or more ] 
[0063] With the composition of the usual vacuum seal means, an elastic body seal 
implement like an O ring is made to intervene between the members to which a vacuum 
seal should be carried out, both are contacted in this state, and a screw stop etc. is 
performed. Although both contact is not perfect and a vacuum seal is not carried out in 
chisels, such as a screw stop, it is that an elastic body seal implement is airtightly put 
among both, and a vacuum seal is attained. 

[0064] However, such composition is not employable in this embodiment. It is for moving 
the intermediate stiffening ring 3 horizontally to the fixed lower substrate holding fixture 1 in 
the case of alignment. In this embodiment, the lower substrate holding fixture 1 is 
equivalent to "the member which is a member which constitutes a vacuum housing and 
does not move." The intermediate stiffening ring 3 is made moved in order to align, when it 
is the composition that the lower substrate holding fixture 1 and the intermediate stiffening 
ring 3 touch, making the intermediate stiffening ring 3 grind to the lower substrate holding 
fixture 1. When such a thing is performed, there is a problem which dust, such as dust, 
generates by **** besides [ which migration takes the big force ] a problem. 
[0065] By large making the optimal elastic force of the elastic body seal implement 81 1 , the 
composition which prevents contact with the intermediate stiffening ring 3 and the lower 
substrate holding fixture 1 is also considered. However, when it does in this way, the 
pressure from the upside substrate holding fixture 2 in the case of gap **** and the 
pressure by the differential pressure of atmospheric pressure and vaccum pressure will be 
applied only to the elastic body seal implement 81 1 . For this reason, elastic force of the 
elastic body seal implement 81 1 must be made into a quite big thing, and it can become 
difficult to obtain a proper vacuum sealing action. Moreover, if elastic force is small, as a 
result of adding the big force to the elastic body seal implement 81 1 , the deformation of the 
elastic body seal implement 811 becomes large gradually, and there is also a possibility 
that the intermediate stiffening ring 3 and the lower substrate holding fixture 1 may contact 
eventually. Thus, the range of the optimal elastic force is narrow in it being only the elastic 
body seal implement 811, and selection is dramatically difficult. 

[0066] On the other hand, like this embodiment, if deformation of the elastic body seal 
implement 81 1 is limited with the rigid body 812, it can perform easily limiting deformation 
of the elastic body seal implement 81 1 to the range in which the intermediate stiffening ring 
3 and the lower substrate holding fixture 1 do not contact. Namely, what is necessary is just 
to make the diameter of the spherical rigid body 812 into a suitable value. 
[0067] Moreover, definition of deformation of the elastic body seal implement 811 by the 
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rigid body 812 has a big technical meaning also in respect of alignment which maintained 
he vacuum seal. If ,« explains concretely and ihe intermediate stiffening ring 3 will move in 
e case of alignment, the e,as,ic body seal implement 81 1 will be in the slate where i,7s 
rubbed agatnst the intermediate stiffening ring 3. Namely, the intermediate stiffening ring 3 
w,ll be „ the state of moving letting the elastic body seal implement 811 sliding on the 
underside. In this case, when the big force is added ,o the elastic body seal implement 81 1 
and deformation . becomes large, frictiona, force becomes .arge and there is a possibility 
ttnt the intermediate stiffening ring 3 cannot fully move, migration may take the big force or 
he precston of control of a travel may fall. Moreover, as a result of making it move by ' 
force, there ,s also a possibility that wear of the elastic body seal implement 81 1 may be 

TnTT T, 0 ! T' SUCh 35 dUS '' bS 9enerated ' Furth «™ore, when elastic force is 
emerged so that deformation of the elastic body seal implement 81 1 may become small 
there is also a possibility that a vacuum seal may be unmaintainable 
[0068] According to the composition of this embodiment, since there is the rigid body 812 
deformation of the elastic body seal implement 81 1 is limited, and the pressure between the 
intermedia stiffening ring 3 and the lower substrate holding fixture 1 distributes For this 
reason there are no above problems, the intermediate stiffening ring 3 can be easily 
moved by a controllability high enough, and there are also no problems, such as generating 

[0069] In this embodiment, the device for acquiring effectiveness, such as reduction of 
generating of the dust by friction, still more highly is given. First, although the elastic body 

such Tr 7 V I COnSiS ' S ° f Si ' iCOne mbbSr etC " Wh3t COated the "»> indent, 

such as Teflon (trademark), is used. Moreover, coating also o, the surface o, the rigid body 

8 2 ,s similarly earned out to lubricant. And mirror surface finish of the underside of the 

bors^'tV'^H n9 , rin9 3 " C ° nlaCt e ' aS,iC b ° dy Seal im P iement 811 - *• rigid 

body 812 ,s earned out, and lubricant is further prepared in the field. This lubricant is 

specifically a lubricating oi, and is applied to the underside of the intermediate stiffening ring 

wi,n ! ;r eSS ha ' migra " 0n ° f thS in,ermedia,e S,lffenin 9 ^ 3 «*> ^ managed 
wrth the small force, control is easy, or generating of the dust by friction decreases is 
acquired still more highly for such composition. 

P0070] Moreover, as shown in drawls , the rigid body 81 2 is located outside the elastic 
body seal implement 81 1 (side ] it sees and is far from the substrate holding fixture 1 and 

body 812, the dust ,s interrupted by the elastic body seal implement 81 1 , and does not 
advance into a substrate 91 and the space which performs superposition of 92 That is it 
con ributes to the point that the rigid body 812 is located outside the elastic body sea, 

ZtaTaT 1 h P 77'r adheSi0 " °' ^ dUSt t0 miXin9 ° f the duSt to the of liquid 
crystal 94, a substrate 91 , and the component side of 92 etc 

[0071] | In the composition of such a first vacuum seal means 81 , although the rigid body 
812 performs rolling motion, it may slide. That is, the rigid body 812 is the block of 
configurations, such as a rectangular parallelepiped, and lubricant, such as a fluororesin 
may be appiied tc the surface. In this case, the rigid body 812 slides relatively to the ' 
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intermediate stiffening ring 3. Moreover, the device in which replace with the rigid body 812, 
make the intermediate stiffening ring 3 and the lower substrate holding fixture 1 repel 
magnetically as composition of the first vacuum seal means 81 , and both spacing is 
maintained is sufficient. In this case, a magnet is formed in the intermediate stiffening ring 3 
and the lower substrate holding fixture 1, and it is made for the same polar magnetic pole to 
face each other. A magnet is constituted from an electromagnet, a current is controlled and 
predetermined spacing is maintained. 

[0072] Moreover, the device in which adjust the pressure of the fluid which intervenes 
between the intermediate stiffening ring 3 and the lower substrate holding fixture 1, and 
spacing is maintained is employable. In this case, it is considered as the space sealed with 
the bond with the bellows of the intermediate stiffening ring 3 and the lower substrate 
holding fixture 1 etc., and gas is introduced into this space. The pressure of the gas to 
introduce is adjusted and both spacing is maintained at a predetermined value. Anyway, 
since contact with the intermediate stiffening ring 3 and the lower substrate holding fixture 1 
can be prevented by maintenance of such spacing while being able to make below 
predetermined deformation of the elastic body seal implement 811, the problem which 
requires the big force in the case of alignment, or dust generates does not arise. 
[0073] Another big focus of this embodiment about a vacuum seal is a point established 
independently [ the first vacuum seal means 81 which the second vacuum seal means 82 
which carries out the vacuum seal of the seal section which contacts according to the 
opening-and-closing device 5 in the case of opening and closing, or is estranged mentioned 
above ]. This point is explained hereafter. The members which contact according to the 
opening-and-closing device 5 in the case of opening and closing, or are estranged are the 
upside substrate holding fixture 2 and the intermediate stiffening ring 3 in this embodiment. 
Therefore, the vacuum seal of the second vacuum seal member was carried out between 
the upside substrate holding fixture 2 and the intermediate stiffening ring 3, and it is come. 
[0074] The second vacuum seal means 82 differ in the first vacuum seal means 81 , and 
consist of only elastic body seal implements 821 . This elastic body seal implement 821 is 
also an O ring etc. typically. The slot of cross-sectional trapezoidal shape as shown in 
drawing 3 is established in the top face of the intermediate stiffening ring 3 in the shape of a 
periphery, and the elastic body seal implement 821 is inserted in this inside of a slot. 
Although the elastic body seal implement 821 is a configuration which projects for a while 
from a slot in the state where a vacuum seal is not carried out, at the time of a vacuum 
seal, as it is crushed by the upside substrate holding fixture 2, it contacts the upside 
substrate holding fixture 2, and secures a vacuum seal. 

[0075] The composition which adopts such a second vacuum seal means 82 has the 
following technical meaning. In the composition of this embodiment, it is not impossible to 
make it not establish the second vacuum seal means 82, either. For example, if the 
intermediate stiffening ring 3 is made into the thing of the upside substrate holding fixture 2 
and one, the second vacuum seal means 82 is unnecessary (if the intermediate stiffening 
ring 3 is not formed). However, when it does in this way, the upside substrate holding 
fixture 2 and the lower substrate holding fixture 1 will contact or estrange in the case of 
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opening and closing by the opening-and-closing device 5. That is, atmospheric-air 

- d.sconnect.on and a vacuum seal will be repeated in the first vacuum seal means 81 
[0076] However, if the part of the first vacuum seal means 81 is opened by atmospheric air 
it will be easy to produce the problem of adhesion of dust. As a result of being rubbed ' 
against the .ntermediate stiffening ring 3 when it is alignment if dust adheres to the surface 
of the elastic body seal implement 81 1 , the surface of the elastic body seal implement 81 1 
gets damaged, the engine performance of the elastic body seal implement 81 1 falls and it 
becomes easy to produce leak (for a vacuum to leak). Moreover, if dust adheres to the 
underside of the intermediate stiffening ring 3, as a result of rubbing the elastic body seal 
implement 81 1 , problems, like with dust, a blemish is attached to a mirror plane and 
fr.ct.onal force becomes large may arise. Furthermore, as a result of the intermediate 
stiffening ring's 3 repeating contact and alienation to the elastic body seal implement 81 1 
and the ng.d body 812 at every opening and closing, lubricant may be worn out, or lubricant 
can be shaved and it can become dust. 

[0077] It is not necessary to open and close in the part of the first vacuum seal means 81 
and according to the composition of this embodiment, since there is a second vacuum seal 
means 82, it can always have composition of a vacuum seal. Therefore, there is no 
problem which was mentioned above in this embodiment. In addition, equipment has the 
mam control section which is not illustrated [ which controls each part]. The main control 
section is equipped with the judgment section which judges the gap length and parallelism 
of a substrate of a couple according to the signal from two or more distance robots The 
judgment section judges gap length by averaging the signal from each distance robot while 
.t compares the signal from each distance robot and judges parallelism. Furthermore the 
mam control section is equipped also with the judgment section which judges whether the 
Physical relationship of the direction of a plate surface of the substrate of a couple is a 
predetermined thing according to the signal from a location gap detection sensor. And such 
he main control section sends a control signal to a gap ****** transportation device or the 
transportation device for alignment. 

[0078] Next, operation of the equipment of this embodiment concerning the above- 
mentioned composition is explained. Drawing^ and drawing 9 are drawings explaining 
operation of the equipment of this embodiment. It is shown that operation advances in order 
of (1) of dravying_8 , (2), (3), then (1) of drawing 9 , (2) and (3). In addition, drawing 8 and 
drawm 3 9 show a,most right half of the equipment shown in drawing 3 
[0079] Moreover, as for drawings and drawing 9 , a part of detailed composition of the 
equipment which is not shown is shown in drawing 3 . First, as shown in drawing 8 R> 8 (1) 

- (3), a substrate 91 , the lift pin 16 for delivery of 92, and 28 are prepared in the substrate 
holding fixture 1 of a couple, and each of 2. The lift pin 1 6 and the breakthrough for 28 are 
prepared in each substrate holding fixture 1 and 2. A breakthrough is long in a vertical 
direction and is arranged in the breakthrough with the lift pin 16 and the position also with 
vertical 28. In addition, a breakthrough and a lift pin 16, and 28 are prepared in each 
substrate holding fixture 1 and 2 uniformly [ plurality (for example, four) ] 

[0080] The lift pin 16 and the elevator style which is not illustrated [ which moves 28 up and 
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down ] are prepared in each lift pin 16 and 28. Moreover, the lift pin 28 is tubular and has 
come to be able to carry out vacuum absorptlbh of the Substrate in the part of opening at a 
head. That is, the vacuum pump which is not illustrated [ which carries out vacuum 
attraction through a lift pin 28 ] is formed. Moreover, as shown in drawing 9 (3), the optical 
exposure section 17 for [ tacking ] is formed in the lower substrate holding fixture 1 . The 
optical exposure section 17 is the point of the optical fiber 171 in this embodiment. The 
optical fiber 171 draws the light from the ultraviolet ray lamp 172, and is irradiating the 
sealant. In addition, the head of the optical fiber 171 has branched to plurality, and the 
optical exposure section 17 is formed in the lower substrate holding fixture 1 uniformly 
[ plurality ]. 

[0081] First, the substrate 91 of a couple and carrying-in operation of 92 are explained 
according to drawing 8 (1) - (3). First, it is held and the upside substrate 92 is conveyed, 
while vacuum absorption is carried out to the carrier robot's 906 arm 907, and it stops in a 
predetermined location. In addition, since the bottom becomes a component side, vacuum 
absorption is carried out an upper field and the upside substrate 92 is conveyed. And as 
shown in drawing 8 R> 8 (1), the lift pin (henceforth, upside lift pin) 28 of the upside 
substrate holding fixture 2 descends, and vacuum absorption of the upside substrate 92 is 
carried out. Under the present circumstances, the upside lift pin 28 descends and vacuum 
absorption is carried out in the location which does not interfere in an arm 907. After the 
vacuum absorption of an arm 907 is canceled, as shown in drawing 8 (2), the upside lift pin 
28 goes up and the upside substrate 92 stops in the location in contact with the holding 
head 22. And a vacuum absorption device operates and vacuum absorption of the upside 
substrate 92 is carried out to the holding head 22. Then, after the upside lift pin 28 cancels 
vacuum absorption, it goes up further and stops in a predetermined position in readiness. 
[0082] Next, while vacuum absorption of the lower substrate 91 is similarly carried out to 
the carrier robot's 906 arm 907, it is held and conveyed, and it stops in a predetermined 
location. Since the upside is a component side, vacuum absorption of the lower substrate 
91 is carried out with the down side. And after the lift pin (henceforth, bottom lift pin) 1 6 of 
the lower substrate holding fixture 1 going up after canceling the vacuum absorption of an 
arm 907, and contacting the underside of the lower substrate 91, predetermined distance 
descent is carried out. As a result, as shown in drawing 8 (3), the lower substrate 91 will be 
in the state where it was laid on the electrostatic adsorption plate 1 1 . Then, the vacuum 
absorption device of the electrostatic adsorption plate 11 operates, and vacuum absorption 
of the lower substrate 91 is carried out to the electrostatic adsorption plate 1 1 . The bottom 
lift pin 28 descends further and stops in a predetermined position in readiness. 
[0083] Next, the opening-and-closing device 5 shown in drawing 3 operates, and 
predetermined distance descent is carried out so that the upside substrate holding fixture 2 
may be located in a minimum location. Thereby, as shown in drawing 9 (1), the upside 
substrate holding fixture 2 and the intermediate stiffening ring 3 contact, and a vacuum seal 
is attained by the second vacuum seal means 82. In this state, the exhaust air system 41 
operates and the inside of the vacuum housing which consists of the substrate holding 
fixture 1 of a couple, and 2 and the intermediate stiffening ring 3 is exhausted to a 
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predetermined pressure. Under the present circumstances, the inside of the closed space 
26 of a diaphragm 22 in back is exhausted similarly, and let it be vaccum pressure 
comparable as the inside of a vacuum housing. Moreover, vacuum absorption is canceled, 
while operating an electrostatic adsorption device simultaneously with an exhaust air start ' 
and carrying out electrostatic adsorption of a substrate 91 and 92. In addition, after the 
upside substrate holding fixture 2 and the intermediate stiffening ring 3 contact so that 
operation of the alignment mentioned later may not be checked, the attachment component 
51 is separated from the opening-and-closing driving source 52 by the device in which it 
does not illustrate. 

[0084] Next, a gap ****** transportation device and the transportation device 7 for alignment 
operate, and gap **** and alignment are performed. First, it is made to become big gap 
length (following and gap length standby value) for a while rather than the predetermined 
value (henceforth, gap length set point) set up as gap length who should attain eventually in 
this equipment. That is, a gap ****** transportation device operates the press driving source 
612, and drops the upside substrate holding fixture 2, and the substrate 91 of a couple and 
the gap length of 92 are made to become a gap length standby value. In addition, in the 
state of a gap length standby value, the upside substrate 92 does not touch the sealant on 
the lower substrate 91 . That is, the gap length standby value is a value bigger enough than 
the spreading height of a sealant. 

[0085] In this state, operation which makes parallelism a high predetermined value first is 
performed. That is, the non-illustrated main control section asks for parallelism with the 
signal from each distance robot 63, and the non-illustrated judgment section judges 
whether it is a high predetermined value. If parallelism is judged not to be a high 
predetermined value, the main control section will control each press driving source 612 so 
that delivery, the substrate 91 of a couple, and 92 are parallel about a control signal at each 
press driving source 612 of the gap ****** transportation device 6. The distance measured 
by the specific distance robot 63 compared with the measured distance by other distance 
robots 63 Namely, when long, A control signal is sent to the press driving source 612 which 
drives the press rod 61 1 so that the press (it is pair) rod 61 1 located above the distance 
robot 63 may displace a few caudad. Thus, each press driving source 612 is controlled and 
the magnitude of the signal from each distance robot 63 is compared. And if the difference 
in the magnitude of the signal from each distance robot 63 is judged to be small 
predetermined within the limits, the substrate 91 of a couple and the parallelism of 92 will 
presuppose that it is a high predetermined value. 

[0086] Next, it aligns. That is, two alignment marks are picturized by the location gap 
detection sensor 75. The picturized image data is processed and digitized in the main 
control section, and a location gap is computed. And the main control section sends a 
control signal to each unit 71 of the transportation device 7 for alignment, 72, 73, and the 
straight-line driving source 702 of 74 so that a location gap may be amended. The straight- 
line driving source 702 drives according to a control signal, and the upside substrate 92 
moves for [ of X, Y, and/or theta ] all directions. Alignment will be completed if the main 
control section judges that the location gap was amended from the image data of two 



http://aipnl .ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje?u=http%3A%2F%2Faipnl .ipdl... 30. 12.2005 



JP, 2002-229471, A [FULL CONTENTS] Seite 29 von 39. 

alignment marks succeedingly sent from the location gap detection sensor 75. 
[0087] Are in this state, next a gap ****** transportation device operates again, and turn the 
upside substrate 92 to the lower substrate 91 , it is made to move in the direction of a plate 
surface, and gap length is made to become the gap length set point. That is, the main 
control section sends a control signal like four press driving sources 612 so that gap length 
may become the gap length set point. However, it is insufficient only by the thrust by each 
press driving source 612 in many cases, and gap length does not become the gap length 
set point even after predetermined time progress. In this case, the main control section 
opens the bulb 625 and the main valve 622 for differential pressure which are connected 
with the bomb which is not illustrated [ closing and ] in the auxiliary valve 624 on the 
auxiliary exhaust pipe 623, and pressurizes the inside of a closed space 26. As a result, in 
addition to the differential pressure of a vacuum and atmospheric pressure, the upside 
substrate 92 is pressed by the differential pressure of a pressure and a vacuum higher than 
atmospheric pressure towards the lower substrate 91. 

[0088] And the negative feedback control of delivery and the differential pressure 
impression device 62 is carried out for a signal to a non-illustrated pressure regulator so 
that the gap length obtained by having averaged the output from four distance robots 63 
may become the gap length set point. If it is judged that gap length was in agreement with 
the gap length set point, the main control section will judge whether there is any location 
gap with the signal from the location gap detection sensor 75. 
[0089] When it is judged that there is a location gap, it aligns again, but the upside 
substrate 92 is raised for a while in this case. In the state of the gap length set point, the 
upside substrate 92 touches the sealant on the lower substrate 91 . Since it will be in 
contact with the viscous high sealant if it tries to align again in this state, the very big force 
will be needed for moving the upside substrate 92. Moreover, since liquid crystal is in a gap 
in the case of a dropping type, this problem is remarkable. Furthermore, when it tries to 
align in the state of the gap length set point, the upside substrate 92 may drag a spacer and 
a blemish may be attached to a substrate 91 and the surface of 92. 
[0090] Since it is such, in this embodiment, the upside substrate 92 is floated for a while 
from the state of the gap length set point, and it aligns again in the state. A gap length 
standby value is satisfactory for him, and although the gap length in this case is shorter 
than a gap length standby value, he is good also as die length which can be separated from 
a sealant by the upside substrate 92. 

[0091] Thus, after aligning again, the upside substrate 92 is dropped again and gap **** is 
performed. Before performing gap **** again, it is suitable if parallelism is checked once 
again. If parallelism is not a high predetermined value, operation which controls each press 
driving source 612 and takes out parallelism as mentioned above will be carried out. 
[0092] Gap **** is performed again, gap length is gap length setting out, and if it is judged 
that a location gap is not generated, either, as shown in drawing 9 (3), eye tacking of a 
sealant will be performed. That is, from the optical exposure section 17, ultraviolet rays are 
irradiated in spot and a sealant is stiffened selectively. Then, operation of the electrostatic 
adsorption device of the upside substrate holding fixture 2 is suspended, and maintenance 
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of the upside substrate 92 by the upside substrate holding fixture 2 is canceled. And while 
exhausting the inside of a closed space 26 and making it a pressure comparable as the 
.ns.de of a vacuum housing, the driving source 612 for press is operated and the holding 
head 22 is raised to the original location. 

[0093] Next, gas is introduced in a vacuum housing and a closed space 26, it is considered 
as atmospheric pressure, the opening-and-closing device 5 is operated, and the upside 
substrate holding fixture 2 is raised to an upper limit location. Then, the electrostatic 
adsorption device of the lower substrate holding fixture 1 is stopped, and the bottom lift pin 
28 .s ra.sed. As a result, the substrate 91 of a couple and 92 are raised with the bottom lift 
pin 28, and separate from the lower substrate holding fixture 1 . Then, the carrier robot's 906 
arm 907 advances, and it holds, carrying out vacuum absorption of the substrate 91 of a 
couple, and 92, and takes out from equipment. The substrate 91 of a couple and 92 are 
conveyed with the carrier robot 906 by the cassette 91 3 for recovery 
[0094] Since the gap— transportation device and the transportation device 7 for 
alignment are arranged besides the vacuum housing according to the substrate 
superposition equipment of this embodiment concerning the composition and the operation 
wh.ch were mentioned above, space volume in a vacuum housing can be made small For 
this reason, time amount which exhaust air and a vent take is made short, and it can 
contribute to improvement in productivity. Moreover, since it is necessary to make high 
neither an exhaust speed nor the rate of a vent, the dust or dust in a vacuum housing have 
not been danced and mixing of the dust to the inside of liquid crystal 94 or dust decreases 
Furthermore, since it is not necessary to make an exhaust speed high, an expensive 
vacuum pump is unnecessary, and it contributes also to lifting control of the cost of 
equipment. 

[0095] Moreover, the point that the substrate holding fixture 1 of a couple and 2 the very 
thing constitute the vacuum housing contributes to making space volume in a vacuum 
housing still smaller. When the substrate holding fixture 1 and 2 do not constitute the 
vacuum housing, it becomes the structure of holding the substrate holding fixture 1 and 2 in 
a vacuum housing. The space volume in a vacuum housing will be [ part of the substrate 
holding fixture 1 and the tooth space which 2 occupies ] greatly needed in case of this 
structure. In addition, in the above-mentioned embodiment, since it was the substrate 91 of 
a couple, and the composition of piling up 92 in the level state, the substrate holding fixture 
1 of a couple and 2 were the upside substrate holding fixture 2 and the lower substrate 
holding fixture. 1, but it is not necessarily limited to this. In the case of a pouring type 
superposition may be carried out where 92 is stood vertically, the substrate 91 of a couple 
and. , n this case, it becomes like a left-hand side substrate holding fixture and a right-hand 
side substrate holding fixture. 

[0096] Even if the substrate holding fixture 1 of a couple and 2 do not constitute a vacuum 
housing the technical meaning of the space volume reduction in a vacuum housing will be 
obtained ,f one of the substrate holding fixtures 1 and 2 constitute a vacuum housing 
DraW ' n ? 1Q iS drawing explainin 9 this P° int > and is drawing explaining the case where only 
one substrate holding fixture 1 and 2 constitute a vacuum housing. As shown in o^gjo 
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(1), only the upside substrate holding fixture 2 may constitute the vacuum housing, and as 
shown in drawing 10 (2), only the lower substrate holding fixture 1 may constitute the 
vacuum housing. 

[0097] Moreover, as for the space volume in a vacuum housing, in the composition of the 
vacuum housing mentioned above, it is desirable that they are 50 or less times of the sum 
total (it is hereafter called the substrate volume) of the substrate 91 of a couple, and the 
volume of 92 and the volume of a gap 1 or more-time. The space volume in a vacuum 
housing is a product of the length, width, and height, when the configuration of the internal 
surface of a vacuum housing is a rectangular parallelepiped, for example, moreover, gap 
appearance of "the volume of a gap" is carried out, and it is next volume, i.e., the volume in 
the gap length set point. 

[0098] If the space volume in a vacuum housing is larger than 50 times of the substrate 
volume, a technical meaning called shortening of the time amount which the exhaust air 
mentioned above and a vent take will not fully be obtained. Moreover, if the space volume 
in a vacuum housing is smaller than 1 time of the substrate volume, when maintaining at 
said gap length standby value, the problem that the upside substrate 91 can contact neither 
a sealant nor liquid crystal, or a substrate 91 and evacuation between 92 cannot fully be 
performed occurs. 

[0099] Moreover, the structure where the opening-and-closing device 5 opened and closed 
the substrate holding fixture 1 of a couple and 2 has the technical meaning which 
reconciles the point of making the space volume in a vacuum housing minimizing, and the 
point which makes easy maintenance and operation at the time of a substrate 91 and 
carrying-in taking out of 92 as it was mentioned above. In addition, although the opening- 
and-closing device 5 opened and closed by moving the upside substrate holding fixture 2 
up and down, it may move the lower substrate holding fixture 1 up and down. 
[0100] Moreover, a first vacuum seal means 81 to maintain a vacuum seal also at the time 
of alignment has the technical meaning which enables alignment in a vacuum. When there 
is no first vacuum seal means 81 , at the time of alignment, it will be called atmospheric 
pressure. In this case, when gap **** is performed in a vacuum, a substrate 91 and the 
location of 92 may shift from the difference in an atmosphere pressure slightly from the time 
of alignment. The first vacuum seal means 81 has the technical meaning which prevents 
such a problem. 

[0101] Moreover, the composition which uses together mechanical press and the press by 
the differential pressure of gas has the following technical meaning, that is, the quite big 
thrust for carrying out gap appearance is required, and the inclination is strong when it is 
the process of a dropping type that liquid crystal is put between the interior. In this case, 
only by the mechanical press which uses a press driving source 612 like a servo motor, 
thrust is insufficient and even required gap length cannot press in many cases/When it 
tries to perform gap **** only by mechanical press, the very high-power press driving 
source 612 will be used, but in order to coincide gap length with the gap length set point in 
sufficient precision, it becomes difficult to adjust thrust delicately. Moreover, there is also a 
problem that thrust becomes an ununiformity and gap length becomes an ununiformity 
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easily in the direction of a plate surface as a result, only by mechanical press 
[01 02] If the press by the differential pressure of gas is used together like this embodiment 
in addition to mechanical press, when lack of thrust is suppliable, adjustment of delicate 
thrust can also be performed easily. And since it is the press by gas differential pressure 
thrust can be made to act on homogeneity and there is Merritt which can also equalize gap 
length. 

[01 03] In addition, although the differential pressure impression device 62 carried out gas 
introduction and impressed differential pressure in a closed space 26, this embodiment is 
sufficient for it, if the pressure of the space of the upside substrate 92 in back divided by the 
diaphragm 22 becomes high to the pressure of the space where the upside substrate 92 
has been arranged. Therefore, space in back can also consider it as the differential 
pressure impression device 62 not with a closed space 26 but with the exhaust air system 
41 which is only the open space of atmospheric pressure and exhausts the inside of a 
vacuum housing. Moreover, in performing gap **** in atmospheric air, the differential 
pressure impression device 62 serves as composition which carries out gas introduction of 
the closed space 26 of the upside substrate 92 in back, and is made into a pressure higher 
than atmospheric pressure. Furthermore, when performing gap **** in a vacuum the 
composition which makes the pressure of a closed space 26 in back vaccum pressure 
higher than the vaccum pressure in a vacuum housing, for example, the composition that 
differential pumping is performed, is sufficient as the differential pressure impression device 
62. Moreover, what introduces fluids other than gas, such as a liquid besides what 
impresses differential pressure, and impresses differential pressure as a differential 
pressure impression device 62 by gas introduction which was mentioned above may be 
adopted. 

[0104] moreover, the composition which the distance robot 63 which measures the 
substrate 91 of a couple and the gap length of 92 is formed, gap appearance is carried out 
and a means carries out a negative feedback control from the distance robot 63 and 
controls migration of the thickness direction - gap **** ~ high degree of accuracy - and it 
has the technical meaning which makes it possible to carry out for a short time If the 
magnitude of a gap is measured with a measuring instrument and it is not contained in the 
stipulated range conventionally after [ a certain / which was pressed ] being set as 
mentioned above, it is only redoing gap — again. According to the composition of this 
embodiment, gap **** can be made to complete for a short time with high precision 
compared with this. 

[01 05] Moreover, the accuracy of measurement of the point of two or more distance robots 
63 being formed, and performing the above-mentioned negative feedback control by two or 
more distance robots 63 improves, and it has the technical meaning which can perform gap 
**** to high degree of accuracy further. And the point of detecting the substrate 91 of a 
couple and the parallelism of 92 from the measurement data of two or more distance robots 
63 contributes to piling up the substrate 91 of a couple, and 92 with high parallelism and 
this has the technical meaning which equalizes gap **** more in the direction of a plate 
surface. 
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[0106] Moreover, the location gap detection sensor 75 which detects the location gap by 
the substrate 91 of a couple and the direction of a plate surface of 92 is formed. The point 
that the transportation device 7 for alignment is the thing to which at least one of the 
substrate holding fixture 1 of a couple and 2 makes it move so that a location gap may be 
amended according to the signal from the location gap detection sensor 75 brings about the 
technical meaning which can align to high degree of accuracy more. In addition, although 
aligned in the above-mentioned embodiment by moving the upside substrate holding fixture 
2 in the direction of a plate surface, the lower substrate holding fixture 1 may be moved, 
and both sides may be moved. Moreover, although the opening-and-closing device 5 opens 
and closes by making the rectilinear movement of the upside substrate holding fixture 2 
carry out in the thickness direction, it may open and close by carrying out rectilinear 
movement of the lower substrate holding fixture 1 . Moreover, it may open and close by 
carrying out like the aperture door on a hinge besides rectilinear movement. 
[0107] 

[Example] Next, the example of invention of the above-mentioned embodiment is 
explained. Substrate superposition in a liquid crystal display manufacture process is 
similarly made into an example, and an example is explained. In a TFT type liquid crystal 
display, a light filter is formed in the substrate 91 of a couple, and one side of 92, and TFT 
is formed in another side as a driver element. When you use the equipment of the above- 
mentioned embodiment, the substrate with which the light filter was formed is the upside 
substrate 92, and let the substrate with which TFT was formed be the lower substrate 91 . 
The magnitude of a substrate is the same as that of what is called a large sized substrate, 
and is 730mm x about 920mm. 

[0108] When piling up the substrate 91 of such a couple, and 92, the precision of alignment 
shall be **1 micrometer and final gap length shall be about 5 micrometers, when making it 
5-micrometer gap length in a vacuum, gap appearance is carried out and the thrust by a 
means is 5x10-4 N/m2 intensity. In addition, vaccum pressure is good at about 0.1 Pa. In 
the case of this vaccum pressure, the pressures in a closed space at the time of performing 
gap **** eventually are about 50 kPa(s). 

[0109] In the above-mentioned embodiment and the example, although the superposition of 
the substrate in a liquid crystal display manufacture process was explained chiefly, the 
equipment of the invention in this application can be used for the manufacture process of a 
plasma display etc. 
[0110] 

[Effect of the Invention] Since at least one side of the substrate holding fixture of a couple 
constitutes the vacuum housing according to invention of an application concerned 
according to claim 1 as explained above, space volume in a vacuum housing can be made 
small. For this reason, time amount which exhaust air and a vent take is made short, and it 
can contribute to improvement in productivity. Moreover, since it is necessary to make high 
neither an exhaust speed nor the rate of a vent, the dust or dust in a vacuum housing have 
not been danced and mixing of the dust to the inside of liquid crystal or dust decreases. 
Furthermore, since it is not necessary to make an exhaust speed high, an expensive 
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vacuum pump is unnecessary, and it contributes also to lifting control of the cost of 
equipment. Moreover, since an opening-and-closirig device opens and closes [ according to 
invention according to claim 2 ] a vacuum housing in addition to the above-mentioned 
effectiveness, there is technical meaning which reconciles the point of making the space 
volume in a vacuum housing minimizing, and the point which makes easy maintenance and 
operat.on at the time of carrying-in taking out of a substrate. Moreover, since a vacuum seal 
is maintained [ according to invention according to claim 3 ] by the first vacuum seal means 
also at the time of alignment in addition to the above-mentioned effectiveness, it becomes 
poss.ble about alignment in a vacuum. For this reason, also when performing gap ~~ in a 
vacuum, there is Merritt, such as being hard to carry out location gap generating. And in the 
case of the process which adopts a dropping type, these points bring about Merritt which 
can prevent cellular mixing in liquid crystal effectively. Moreover, according to invention 
according to claim 4 or 5, in addition to the above-mentioned effectiveness, a vacuum seal 
is effectively maintainable [ preventing contact of a vacuum housing composition member 1 
For this reason, the problem which alignment takes the big force to or dust generates can 
be prevented. Moreover, since the second vacuum seal means which carries out the 
vacuum seal of the seal section which contacts according to an opening-and-closing device 
in the case of opening and closing, or is estranged is established [ according to invention 
according to claim 6 ] apart from the first vacuum seal means in addition to the above- 
mentioned effectiveness, the first vacuum seal means can always be used as a vacuum 
seal. For this reason, technical meaning, such as deterioration prevention of the first 
vacuum seal means and stabilization of a vacuum seal, is obtained. Moreover, [ according 
to invention according to claim 7 / in addition to the above-mentioned effectiveness / the 
space volume ] since the space volume in a vacuum housing is 50 or less times of the 
substrate volume 1 or more-time While a technical meaning called shortening of the time 
amount wh.ch exhaust air and a vent take is fully obtained, the problem that control 
becomes difficult, without fully obtaining the stroke in the case of gap or operation of 
carrymg-m taking out of a substrate becomes difficult does not arise. Moreover, since a gap 
transportat.on device uses [ according to invention according to claim 8 / in addition to 
the above-mentioned effectiveness ] together the press by the differential pressure of gas in 
addition to mechanical press, when lack of thrust is suppliable, adjustment of delicate thrust 
can also be performed easily. And since it is the press by gas differential pressure thrust 
can be made to act on homogeneity and there is Merritt which can also equalize gap 
length, moreover, since gap **** is eventually performed [ according to invention according 
to claim 9 ] by control of the magnitude of the differential pressure which a differential 
pressure impression device gives in addition to the above-mentioned effectiveness even if 
it is the case which needs the big force for carrying out gap appearance, the precision of 
gap can be raised. Moreover, according to invention according to claim 10, in addition 
to the above-mentioned effectiveness, when a diaphragm is alignment, the force of the 
direction of a plate surface is not told to a substrate, and since it is what does not deform in 
essence [ the direction of a plate surface ], alignment becomes unstable, and there is no 
poss.bil.ty that repeatability and precision may get Worse. Moreover, according to invention 
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according to claim 1 1, in addition to the above-mentioned effectiveness, the distance robot 
which measures the gap length of the substrate of a couple is prepared, and since 
migration of the thickness direction is controlled by the signal fed back from the distance 
robot, it becomes possible to perform gap **** for a short time with high precision. 
Moreover, according to invention according to claim 12, in addition to the above-mentioned 
effectiveness, two or more distance robots are prepared. Since gap **** is performed 
measuring measurement of parallelism and/or gap length by two or more distance robots, 
and controlling thrust by this measurement result, gap **** can carry out to high degree of 
accuracy, or can make gap **** equalize more in the direction of a plate surface further, 
moreover, since according to invention according to claim 13 at least one side of the 
substrate of a couple is moved in the direction vertical to a plate surface and gap **** is 
performed, maintaining parallelism after making the substrate of a couple counter with 
predetermined parallelism in addition to the above-mentioned effectiveness, gap 
appearance is carried out and parallelism is highly maintained also even after. For this 
reason, it is not influenced by the mechanical or structural element of equipment, but gap 
**** can be performed with always high parallelism. Moreover, according to invention 
according to claim 14, alignment can be performed with gap **** in a vacuum, acquiring the 
above-mentioned Claims 7, 8 and 9 or the effectiveness of 10. For this reason, in the case 
of the process which adopts a dropping type, since cellular mixing in liquid crystal can be 
prevented effectively, it is desirable. Moreover, since at least one side of the substrate 
holding fixtures of a couple makes it in addition to the above-mentioned effectiveness move 
so that the transportation device for alignment may amend a location gap according to the 
signal from a location gap detection sensor according to invention according to claim 15, 
there is Merritt which alignment can perform to high degree of accuracy more. 



[Brief Description of the Drawings] 

[Drawing 1] It is drawing explaining the outline of the manufacture process of the liquid 
crystal display which uses the substrate superposition concerning the embodiment of the 
invention in this application. 

[Drawing 2] It is the strabism schematic diagram of the manufacturing system which carries 
out the manufacture process shown in drawing 1 . 

[Drawing 3] It is the transverse-plane cross-section schematic diagram of the substrate 
superposition equipment of the embodiment with which the manufacturing system shown in 
drawing 2 is equipped. 

[Drawing 4] It is the schematic diagram showing the composition of the electrostatic 
adsorption device prepared in the holding head 23 shown in drawing 3 . 
[Drawing 5] They are the substrate 91 to substrate superposition equipment, and a strabism 
schematic diagram explaining carrying-in taking-out operation of 92. 

[Drawing 61 It is drawing explaining the arrangement location of the distance robot 63 in the 
direction of a plate surface. 

[Drav/ing 71 It is the cross-sectional schematic diagram of the bearing device prepared in 
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the soffit of the press rod 61 1 shown in drawing 3 

[Drawing 8] It is drawing explaining operation of the equipment of this embodiment 
fDrawing 9] It is drawing explaining operation of the equipment of this embodiment 
IDrawingJO] It is drawing explaining the case where only one substrate holding fixture 
constitutes a vacuum housing. 
[Description of Notations] 

1 Lower Substrate Holding Fixture 
22 Diaphragm 

2 Upside Substrate Holding Fixture 

3 Intermediate Stiffening Ring 

41 Exhaust Air System 

42 Vent Gas Introduction System 
5 Opening-and-Closing Device 

61 Press Device 

62 Differential Pressure Impression Device 

63 Distance Robot 

7 Transportation Device for Alignment 

701 Bracket 

702 Straight-Line Driving Source 

703 Supporting-Point Pin 

704 Connection Implement 

705 Linear Guide 

75 Location Gap Detection Sensor 

81 First Vacuum Seal Means 

81 1 Elastic Body Seal Implement 

812 Rigid Body 

82 Second Vacuum Seal Means 

91 Lower Substrate 

92 Upside Substrate 



[Drawing 5| 




[Drawing 7] 
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[Drawing 31 
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[Translation done.] 



http://aipnl .ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje?u=http%3 A%2F%2Faipnl .ipdl... 30.1 2.2005 



<19>H*HIWOT (JP) (12) & H ij% fft & $g (A) (lDftSWBIB&IBS^ 

#$12002-229471 
(P2002 -229471 A) 
(43)^HB ^14^8 S 14 0(2002.8. 14) 







F I 


f-V3-r*(#%) 


GO 9 F 9/00 


3 3 8 


G 0 9 F 


9/00 3 3 8 


2H0 8 8 


GO 2 F 1/13 


10 1 


w V £i JT 


1/13 10 1 


5G43 5 








Bt^O&15 OL (£2110 


(21)fflM## 


ttJH2001 - 1 06094( P2001 - 106094) 


(71) A 


000227294 














(22)ffiSB 


^13^4^4 5(2001.4.4) 












(72)fggii# 


9S- 




(31)ffiJte*S33E#^ 


13^2000 - 366401 (P2000- 366401) 




3|O^Jfr*r|JIH4*5TB8^ 




(32)«5feH 


¥J5£12*R1 M 30 B (2000. 11. 30) 








<33)«£*fc£HH 


B* (JP) 


(72)3WW 


£J# 81- 




























(74)f$SA 


100097548 


















F &—2*. (##) 2H088 FA01 FA16 FA30 HA01 MA17 








5G435 AA17 BB06 BB12 KK05 KK10 



(54) [Sggu©£#3 S8a&to£to*8fi 



(57) ami 

CUM] -»OlSS*¥fTTfiOHfSonBli%»oT 

1 , 2 *Mt<D«E 9 1. 9 2 L , Bflfflgflt 5 tc 

*r J ry?&Lt77<< *>hffM&ipVfTt>ftZo ME 
EniDfll* 6 2 ^-SOffifi 9 2 Qff&DHffll 2 2 K «fc o 

§ i: t fe fc, ff EtiMf 6 1 tf«*«E-5©»S 9 2^ 

we* s c t v 7m utffton*. wroek-I! 

6 3.K J: 5 - 9 1. 9 2©^t7 7SMS 

m^m\mtn, *\ v7ix,L<D®iW7j- v^y 




27 



1 

ztemz-ez c tic&*) mm£®mzmm? % mm® 
zmatm-wm^m^m-^mmtiximtz 

fafflft^i£®W\z-<k%t<nx&^x, z<DWSx.uwmx 

£-mzm)Tzmticmfi!iLxmm*!m?zwi-n 
^y-j^m^f znxm, c (om-n^y-)^ 
a**, M^Ty-f^yvm^i^mc^-oxw&w^m 
imm s mic t i?2£ft}$ <r « «>©■??<& s c t 

? & mmmwwim tfrt>&z>$><»x$>*), 
mmfecommtt, mE^^>-}im^M^y~j\y^ 
Mj&io^<D%Bmm%.uTtT%mmx3r>%c£ 

(o^ut, mm£%%z®fctz>mx$>-DX&mL 

xmzmmj£%mtz>w$, &i^ui, m^comic^ 
*%mozti*Mmbxmm®m*mw?z®mx& < 



(2 > 4HR2 0.0 2-2 2 9 4 7 1 

2 

* c ^ 1 -r ^mm 4 faf^a&afc^ktfg 

Bo 

mim&i Mmmmmt^icmi-ft(Dms.u 
®&zmmt z mmmmmv e. nr* , ^ cop*™ 

#Hc J:-0 P^«dgj|i!L/c t>gtPi Lfc t) ^>-;l/g|5 

io itmmii MQfpx-tt<Dmw.*mHz¥fixB.-o 
m^mrsm^xm^^m^M^^mmx 

umm<D'p% < £ t>-xzmm<Dmz # faicmmz&x 
>y ytb L^ff ^ ^+ v -?m bm&m^mt, -ft 

20 ^rii^Tfc't), 

*> 7 7^§« i: co^It© 1 fgJ^± 5 0 «WTT^ § C 

t mm ttz sss fc^fr-tmBo 

%¥ j ry7BiLZfi?¥*v-faiLm®m^mt s -ft 

ft<Dmmunm<D'p%: < £ t-75r^s«©«ffi^i^(c^ 
i& ? « 5 7 ^ ^ ^ > h *f t 3 7 ^ ^ y h m®m^m t 

'&<D&mbZti:V]mmmLxm. cvmmim®. 
tW7kmv&imv& k> . mib+> >y ^m tmm^ 

-75" OSSESWWKUf E*^4x. 5ff Efttt t «t t) M 
0 Dl«99] S3IB^y7tf}Lffl»»#gtt, MIBg 



(3) 

3 

& k f 3»*iS 8 GK®&&afeftfc£&B. 

-JtOfflEifiW-TS-WoMEfia***:* -#©sik 
«Hf k &-££»&©* 2 7bl^c$il£*!:T 

-73 ©SKkflWOSffik©** v ^"ftOBBtOtttf 

**©ISfi«*m©<!>ft < 4: fc-£*S«©fiiii£fiJfc£ 

-#©g;&«if H© 5 -£©-£ 14. ^©ss^Jt 
»T5-^©»«OKMioffilB%IBSnil kt 5PIII£W 
LTfcDx c:©IHili±Sfik¥fTKStf5SMJ"eaD»)^ 

P^SBMETJ it^T ft < * S SE£ EPita L 7-7? © 

ffKBHlg& fflEWiraflMBfci: &jgfftf#*.6ft;fclBte 

®7^©|gift*l£:g1S{;:£x-3 fe<DT?a5oTfiffi?3"fafc 

t4*«w»i:$®b!S:^to-psscki&«fak-rsas 

— #©Sffi%£ft-f *-#©£1£«ft£k, -*f©Sffi 
«JfR<D / >ft< kt-^SfiOffS^TIftK^SlS^T 
-ScDStSkflS^roSSko^-v -y 7fi©m£©ffifc-r 

#©StB8#A©'>ft < k fc-;5£gffi©;Kffi?3iRiK& 

&th*timt 5 ±B'is?s u t ^ s c k k r s 

[11*3112] -»©»E*Svk:sMTT-B.oBlfSO 



^^2002-229471 
4 

-ft©Sffi££^73-*t©»£&*fllk, -*f©s« 
®&£©'>ft< kfe-73«:StSOg^73lRltc^iti$-&T 
-73©Sffikffl^oSSk ©#-v y 7fi©fiFr£©ffilc-r 
&4^y7WL£?T?^y7tijLffl&I*?Kk, -ft 
©S«flDffiia*lRlo&llli^3tSO t ft S * ? - 

lb $ * § 7 5 * > h «r?T 0 7 5 -f * > h ffl $ W) # S k 
Wl^&tK C©®tf5Wcfl|n]LT*5l7 £©tt[R]ffi 

■&fc&, TOt£<^ft#P,-;tt©S1£©'>&< k£>- 
7^£ffiffi^cSlt:&7^1^&i)£-£7^ i > 7 7S?:MI2r1t 

£©fifc-r5fc0-e&5ck%i$«k-r5a#Ei 2 §b 

tt<OS«fita£fr-eStao 

[11*11 1 4 ] BUlH*> y "7 til b&tf MIB7 5 -f * > 

Dfl$gl5] ME75^^>h^?ISK-W©S 

n*s £-r s <fc a -w©sffi^Jf *© 3 t.o^ft < k t 
BeoiiomnftKW] 

[0 0 0 1] 

mw<omrz>&WTftm *mv>wmt. ?s B B a 7Vx7 

W^75Xx'r^7,7H'll©S3i{c-Kffl5n?>k» 

mwimtz>^<Dx&%o 

[0 0 0 2] 

©*^rs B B a 7f 7>-?i"{*mfc LxmmtZo issf-f 
x^wa, =iytri-^©a*a5ffl«:ii&«bkbT^< 



5 

aniaa ( i t o) wiiiHjK^fig-rs tft am 
««%ste*t>-esct*^T?fe5 0 $f Cv mate 

IE L < U jftgOffl SHIEST fCfrfctl-S &o let 

©P^RS OCR ^v?W) *Bfte6fe©fc-r*flfl» 
[0 0 0 4] d©<fc9fcLTMte^t>$nfc-M<DS« 

BX\ 7^— 9-%^&^*Tfl!rtrOl&E*Mte-&to-a: x . 

5. 

[0005] c<Q£?icm e>t>#rz-tt<owffi.<Dm<o 

[0 0 0 6] RTjS©»& -*f<D£fi«D-#fco^T 
-ft©S«©Pfl^<9® B B B <D§*A#£7-f5o 

[0007] ±iBLfc -oohoh, mmmxx 



W #PJ 2002-229471 

6 

[0008] 

H***&-*OWBT**. HPS, ISS<off.$^^ 

20 [000 9] mwzfii?^ num?^ 
r*S5„ ■?■ LTx WLmxM^t>-&r^ ij^fgr- 

B5±-r 5 «^ 5 , -*f©»K^^{c iSi^Tjer-a 
[0010] mM(ommm^t>itmmxit. mm 

^5. BP'S, -*f©S«^^-T5-^(7)^^ 0 5]z 

10 tr&i>. ~Mtomt<D^rn^-^mm^^mm 

ft*fr o fc & , »»««0»ftA<ffiTr 5 C i: Xftft* 
0 (OTcib, SfcSUfflWftfeo-pfift^,, 



(5) 



[ooi i] te*© j f>t)^tt, £<®j§^ s 

J:5ftBjBtt4v^ AS^T-ate^b-eSrfr?^ fi 
fc£ fr£ 2> P£ if & A/? b S l \ ffi£ 4> 

[0 0 12] c:©.fc3&HW£l*ltr3fc«>» 1#0H2 0 
0 0-6 6 1 6 S^SCHJ^SnT^Si^t, K£ 

4> T-ss^ate^ t>-tr 5 ss^Mffl-r £ c t m * a n 

[0 0 13] R^gS^*M{k-rSfc, Br£©E*J$T 
*** 3 fcfetcS-T 5«IB3((«fi < * o TfigffcWKT b 

■ttcJ 5#SA b^ < £3fcj£itf£3 0 
[0 0 14] *!Bc05ta^ti. frfraRHfcWifc-f *fc«> 

^te^»Bfc*5V^T, +>-y7 , aib^77l'^y 30 

nrffin^htftofco, £affiWd±Lfc!>, Mrs© 

[0 0 15] 

s«©p asm s -frT-sosfi fc ffi7?©ss £ 

aiSfffiFRO^* < t . ME** 7 7W LRtf 

met 5 w ^ y v <mx. fiUE-wosfi^rtSPKfflBr 



2002-22947 1 
8 

©awes o r c ©ass«»ji fc-ftK»irr s »# k 

OfgWi, Sliiaii*iR4<Dfllfig{ci3^T, mff2^FS*ijf 

Pi#*«ftWtE56«-&Tli(!EiaBI%IHfr*« 

Sfc, ±iE»H*)Sj*-r5fc46, lf*iS6l2tgcDfgB^ 
ti> MI2IS*«3, 4Xii5©«fi)ctc*;t/^T, BuffiS® 

bfc o mia bfc d t s f-^ffifcxs s^-* 
ate^b^asTS-cT, -»o*fi*esrr*-i*o 

IS©)? $ 73 [S] t»ft«*T-*oaSS t fft7?OS1g © 



9 

®4^iftott«^OT«e<!)t<ofc4s < fc 3-*fos 

ffl»»^fi»c * y 7ta lobs, it&ogmvmm 
t*< t-*iiE*aitaLT--»©a«*fl!rtr«oa(«fc:ift 

^ftLT^^fcgftS-es c £#nrgg&^#^;£ 
m LT^-Y >y ^S*«»WtcM8Efllf3tflD4Sfc LTV < 

©ff«0£m*H£mfc*-*im*tfLTfcD, cop® 



w WBB2 0 0 2-2 2 9.4 7 1 

10 

Offifcf -y ^tti L«ff 3 ^+ y 7tfj Lffl^ft^g 

t¥Si:«^T45t), Hu!B-#<Dgfi<D4^>y7g£ 
tt*"r*raHr>-9-*WLTfeD, t5fB+>>yytflL^ 
Sg^-b^-y-^ 5,07-1-- K'<7.$2Ftifcft9lcJ: 
5 S«IiBS«OjS$^iS|(7)^»(^$fJ®i-r 5±»g|5?:* L 

tTT*fiom^oi^®^^o Tata^* s-jagfife^t, 

fSfeift, i*sf<isi 3gB«o^(i, MIEIS^rii 20 

mfcfev^T, tmxwr&hmmfrmu mm 

87iS 1 3 ^rnfrOjfl/Stefe^T, mlB+> y 7 



11 

^3****rrs. io 

[0 0 16] 

[0 0 1 7] 0 1(4, *»«WOH«iBait!:«S»«fi 
TSfcfffflLTi^S. BPS, fita£to-£©l£fc~Ffll£ffi 

a-rssffi (wt, Tfflisfi) 9 icomm^y-m9 20 

3**tfL(Hl (l)),f!)->-^9 3©» 

m£s©$H9 4£ssT-r£> (01 (2) ) . ^lt, 

. &a»-f5S&KSta£fotf£ll£ffl^T, T<iS€9 1© 
±£±ffi!l£«9 2£Sfc£bti\ J^T^+^tBL 
fcT^-f^OhfcfcfrS (01 (3) £.£>* (4) ) o ; e 

am. a*>-&t)snfc-w©sfi9 1; 9 2%^i±s? 

EMlc&BL (01 (5) ) , t<0|> %BMtXtilnn 
lZ&K>is-Jltt9 Z^mct^ (01 (6) ) „ 

[0 0 1 8] f&frttmcMLtzm m 1 

(5) ) , ±9Lmc£-DT-tt<DMm 1. 9 2tiES§ 30 

snso-e, *-vy:/6(iS5fc$§<ft»?, comir- 

3>-;I4* 9 3 oyQHt&frtotiZ (0 1 (6) ) . fto 
T, i/— 3 0^b»fti:p)T^tD^> , y7 p ftlc^:oT 
<^34?, JlffiifcTfO^+v^ttibOIBfcti*-©**? 

[0 0 19] 02te, 0 1 (c5rriai7n-tiX%»f 

XrAte, Sfi9 1. 9 2©SA^IalijX^?T9P-HX 
7— is 3 y 9 OIL TfflS«9 1 3 40 

*-TSS'-->l4*&*fiS1I9 02L '>-/W9 3 tfJWIi 
ttifcTfll*S9 ioSffitffift9 4*iBrFrsiftgiS 
TSB9 03 t ffiS»TF&fc:TffilS«9 1 <0±£±«l 
g£9 2£Ste£^3^M^«S£fifc£fr#SB 
9 0 4 £, S/-;l/*f9 3£«{t£-£T-*f<OSfi9 1 , 
9 2%ftS9^t>-&S->-;I/t*S{tSH9 0 5t, g£9 
1. 9 2 0|R2l*ff5»2Sn*'y F9 0 6a§fre>mj££ 

[0 0 2 0] »aSnd?'j» h 9 0 6(i, 7-A9 0 7 <D9t 
ffitcSS^7j<¥ft^l5T'ff.^L, 7-A9 0 7O#aia 5( 



$#$12002-229471 
12 

iu s*ftini5ttoiit)©0f5a®), ±Ta®j^To 

Tg&9 1. 9 Z*m&omfcWj&t%*><0'£1&r>T 
1^5. 7-A9 0 7(i, ££9 1. 9 2%K£05«Lft 
A^fiMf-fStOtftoTV^. 7-A9 0 7£DS1£ffi 

#y F 9 0 6 14; c©*$fl»ftfr6X£5l.****H 

[0 0 2 1] SBBnffy F9 0 614, S£9 1. 
9 2 0±T©ffi ; &3i^T-t5.J;5SS9 I, 9 Z*Un 
Lfttf&O-o < 0*^5*5 tftoT^So 
14, S&91, 9 2**£«*Lfttf57-2»9 0 7% 

7k¥ftttofa o tc 1 8 omm&z&zctjmmtfz-D 

TV So IKSatf? F9 0 6(i, 7-A9 0 7$rS 

£9 1 , 9 2(ommmmt^xuwt^o s&9 1 . 

[0 0 2 2] 0314, 0 2C^-ffifi^XrA^«i^5 
HS(5}g^OS1fiSfe^-t)-&gB«DjESa(T®ffil»S0T'fe 

3o 0 3ic^-rsisafe-&fe-&ss©^-o^tftifii 

KS+T- *t©S«9 1. 9 2 fc¥frfcSfc-a*> 

T'&3 0 ^LT, W-0»1WW4» -WOS«9 1, 9 

£9 1, 9 2*«#W«— *t«D»R«»* 1 . 2(C4o 

[0 0 2 3] A#ttKKW-r*t, -*t<D£««#S 
1, 214, 0 3(CtkT 4 5(c, *¥ft$£T?-**©S« 
9 1. 9 2 J: 5 fcftoTl/^c — ^ft£<i 

^ i . 2 co 9 Tijsts 9 1 fcfiawsasfifiH** 

S»£«fiF*2% r±ffl|j|6ffi«#*j 
[0 0 2 4] ±<PJJSM#H 2 tt, 03 fCw-T «k 0 fc, 

*ft2 lcDC£IgP©^ ; &tt^ ; 5>4^tcKCte.nfcPMM2 
2 PS^2 2 0TBtHSSnfefiS»^'y H 2 3 i:^ 

5o PSH2 2&, 8dSt4iaE9liD««l6 2A^9lira-r5 
[0 0 2 5] UW^y K2 3ii, ±§JS£9 2(cgfebL 

t±{pjjs£9 2*ifiswt«if-rsa5tt"efes. 

>y F 2 3(4, ±«JS«9 2**a+ TJ4*ffi««LKS 

3»«««, «Jf^-y f 2 3rtfcKije.tifc-«<oia*« 

S (^0*) (c, ^t^A'silCT'li'li^Si^cSft^t 
Hlta-rS^T'feSo im^-y F 2 3 !4, ±ft^7/l/5 



13 

t n«. c * o ±iia« 9 2 #mr* £ n 
co o 2 6] Tfuss&it n i wmcwG&m^*; 

^^f yi/^f O^T«?nT^«„ T 

SttT^So TflHNRSttJI 1 KB, HtttcffltKffft 
iiW^T^S. JUMftctt, TtfUS&Gtff ^ 1 © 
•±DDfc:tt, H^*WP>nrtiO, c©Hgpici*iMk$ 

/Sfc«fct>TfllS«9 1 5 „ 

[0 0 2 7] ±»LfcJ:5lc, -»©»RfiJf* 

i. 2«, jt^stflna-rsawfc&oTv^. n& 
wjca, Kssiitt, -*f©s««i#ju, 2t, -n 
<DW£.Bftm i , 2 (omfcifrm-tztprnv y?z £&e> 
m&ztiT^s. Tis«jfs i tsmm 1 2 

^4 Hi, gf^sg 1 2 fcj|^y^4 1 1 ££o&<i# 

, 4 1 zty umm4 1 2±fc»ttenfc-'vi/74 1 

■Stt&ftT^S. ^yhtfXfcfcfc, ftBKk?ftfettjt£ 
» (K5-TX7) X(iSiR^AMSBfflS*iS. MS. TiJS 

Ig < fto TV*. C ©ffi < 4o fc»»(4JBttfcSEtf T* 

[0 0 2 8] -W©«S«lf H 1 . 2 (4, fflfflmg 5 fc 

«'^-©E«(tftTffi«-rS«t3fcJS:oT^5. 
J:5t43T^3, WT©KWPti, -#©a«fiHS#* 
ZV&fcltmtiLWmx}, »-©I0ifC39:«J:aftjt 
[0 0 2 9] BSBBfimstt. ±«S«fiHej| 2 &£fclc 

u&itzm$mi5 1 fimws 1 icmmmmm . 

**lftlKWnWB5 2fc*6±te«lB8*nT^*. MR 
&2£±IE{fcBfcffilI;*-S\ *£#5C©BSHcf±3r£©T 

Jfiii, 2©*TXSs§g^««^ns«^, nam* 
5 (±, ~K<Dmfaumm 1,2 5 * 5 5 



2002-2294 7 1 
14 

[0 0 3 0] C©J:5a:#Wto\ -*f©S«9 1, 9 2 

mtiim k> % i)\ Mmm^omfiL 91, 9 2 ©$ 

l&M&BtM'WmiQ l . 9 2©JRa©fci6, -ft 
©SMfH 1 , 2 *<S^fE««ftT*h&*5 <fc 5 fc L 
Ti/^o ft> S«9 1, 9 2©j$A$M©fc#©IM£: 
LTtt, KSSg§fcHP*R^TC©|JBp%|lIH!-r5y 
10 -h/W7*»tt3*/8tffc;5tf, C©*MtH;t 
ffi© £ V - - > ^y^ri-yx <Dfm& 1/3 6 «, \ 

[0031] ^mtsmomut, -^mm 1 . 9 
2 <Dt$mftj(ii(D&.mmmmm<Q & ©ic & § * a 

SS&if* 1 . 2 ©'>& < i: fcms fifc&ite 

(i^llL^^.tdfc^oTfef?. H±LfcT«Sffi9 1 
fc*f LT±ilS« 9 2 £fiffi£|pHc^Sj£-t!:5 c i: T?7 
■7'T^y>^ToJ:'5(c%oTl/^o BP'S, 7?-<*y 
20 hffl^Si^S 7 fct, ±«|ffiE 9 2 ^«S^f6](c^if)^^ 

T77-T><>h^fafe©i:%oTi/^o iSi, -M©S 
«9 1. 9 2tt*¥#lfcfc«l$;*tl*fclk 

*¥^rlRlt?SS. 
[0 0 3 2] 77^^hfflg»¥S7Ciko^ 
T, H4RtfH5^ffifflLTlttWr« 0 04(i, 03<D 

7 ©ggj©«ffi«B6HT*fe* 0 0 3 fc^T 
^ 2 & K£SHFW©;iEf;: c fc t) 4>BB U 3 Jc^t LT 

it, cvw&ios^T'Pm y*fz*mi?nk%ct 
x\ *hi y y ^ 3 1 -mc±mm.unm 2 mm $ 
^-n{cj;oT±fflijsffi9 z*®mz*tz>mj§.£%.r> 

[0033] 77jtyvm®mmsLn$, m^Rxsm 

70 It, 77^7h70 l*^LTifiayy^3J&» 
10 K^-)±5lt^|g«l!g 7 0 2 B^fgi,^ 7 0 2 ©ffi* 
MfcR^enfcj£^tr^7 0 3 t, 3u£k?>7 0 3fc3 
e*tlfc*IS*7 0 4i> SISR7 0 4 i:7 7 ^7 h 7 
0 1 fcOBfcRttBftfcU-rjiW K7 0 5 2:^6«b« 

0K SIISS)2!i7 0 2, 3tjStf^7 0 3StfUx7^ 
•'TK7 0 5j(p6jS«a— y H7 l", 7 2, 7 3, 7 4 

«±> "Way >^3©^ia©^n^nt^etiT^5 0 

J^T, WW©*P^±, h 7 ! " 

m-3.-y h7 2, I5ar 7 f~ 7 3, %V3=i--y H 7 
0 4i;-r§ 0 H4fc^-r«k5K, SB-a-yh7 ItSH 



(9) 

15 

=l=. <y b 7 3, JkXSs !&-^>y b 7 2 fcSBHa-v b 

[00 3 4] ^- 7 h 7 1. 7 2, 7 3. 7 4lCfeV 
T, WSSSmi 0 214, tf-tft-^Xtt'M*^ 

iE^SilJf.7 0 2(1 3flg^<0H£*K@£SnTfe 
D, gfilLft^dfcftoT^S. JS8SM7 0 4(i> EI 
5KSt*?fcKiB3ttT*»)v ffiP%iOBIBil«7 0 10 
2<DtJfc|S|ltTKg£ftT^5o ^^>7 0 3ti, ± 

4 tt, ±«»»i:TIII*»fc:&Si;y 7 0 3 &ff Af S 
^SbT^S. Sj^tfV7 0 3(4s C<D?L£±48i:T 
flStfjfxsn-cvs. S^tf>7 0 3 £:i»£Jl7 0 4 t 

ttSjesftTfesr, n±trc^ev7 o 3 ©sot 

5USS7 0 4t4@IEt?t5J:5tcS:oTV'»5o 
[0 0 3 5] 77^7 h 7 0 1 14.. EURtf SlCzrrf <fc 
9(c¥ffi*Itffi&H&Jg©&©'C£3o 77^7 b 7 0 

^ft&otfctk C ©HO W^T-'t'Iffl U > ? 3 OlJffi 
(cHS^nr^^o F7 0 514, 77^7b 

7 0 l©fift&j£-frfl&£®fflKH5£Snt«/*5«, 'J- 7 
2Kb* 7 0 5i4. *©U-7*WF7 0 5^R-fSar. 
•yb7 1, 7 2, 7 3. 7 4 tfRtf StlfeWJ 

0 4 54. U-7*V F7 0 5 tmUJ5fafo^$><»~Z& 
oTV-TJM F7 0 5 0^tttji*Lfcl3»XttaS 

£*r$-s. ij-7^F7 0 5i4, coigasxttSSK 3 

[0 0 3 6] @4S.tf0 5lC^-T7.'7'f ^ Vbffl^lll? 
S70ftf^KOl^T, ^KSJWfSo 0 4 Rtf 12 5 Ictf 

t7v-i^yvmws^Vki^ §a-<vh7 1. 7 

2, 7 3, 7 4<OiBKUKil«7 0 2%ttK»tiMlF«-&5 

ctT\ 7j< i Pffi±oiiSi"sroo*iRi©iata»ft cx 
[0037] ^etmftwtcijiH^-rso 0 4icrx-r<fc^ 

£, XTjfiti, b 7 1 . 7 3fflISft 

f-230£fti: u y£[rH4, srsiesa^-y b 7 2. 1 

>y3*1tll®tti!*#Sfctt, b7 lRtfSg 

Ea- 7 b 7 3®ifi£5gS!riK7 0 2 *BH*fcftff2*» 
b 7 2Rtf«Eaa- i y b 7 4 7 
0 2£ffi]f / F£-e&^4:?tc-r?>o COP?., fg-a--yb 
7 1 Rt/^Ea- 7 b 7 3 (VmWmMMl 0 2 (4. [lib 
Sltfctt^^-y b 7 0 1 #8»-ra«fc 33EHi2ti 
5. 0IJ^!4"t-^)bV^l/7.^r-^T'feS«-&, |S]A;l/7. 



WNS52 0 0 2-2 2 9 4 7 1 
16 

0"e& ^©&B£<£#bTil]fr&^4;-5t;:t i> 

[0 0 3 8] Sfc, Y»iftft:8««-&S»*l*» «-3. 
- >y b 7 2RtfgESa-*y b 7 4 <Di£££frifg7 0 2 £ 
R|B*fc»fl-T**, b 7 1 RtfSJHi-? b 7 

3<DltttEflil£7 0 2^HR«^J:7Kt5. CO 
W&t>* b 7 2^0^.-7 b 7 4 Oifisl 

SKHMB7 0 ZOBftraHttnt^** cWciO. 4> 

[0 0 3 9] ±iHX73[6lRtfY^(S]©^»)^^T, # 
a--yb 7 1. 7 2, 7 3. 7 4©V-7*VK7 0 5 
14, HWl**-4 , K"rS*ii*«f'3T\/^S. BP13, X^ifil 
flD»ftO«L £77 b 7 0 1 fc*HU fc-f* 
tCXSlRlKWr*. COBS, IB-i-v h7 2RI«B 
HrL--y b 7 4(D77t>y b 7 0 1 Kl&tf 5>nfc'J-7 
#V b* 7 0 5 (4, jISSM 7 0 4 ODaflJXttaSfci&o t 
3 »0ft3^6S»U X^ftO^fJ^AV F"f So ot; 

f?— glean." -y b 7 2, 7 4©U-7*Vb*7 0 5 
14, X*rtOTO**ii*l/"Ci««B»SB7 0 2*Cfc 

pa^ ^_ a -. y 7 1 S.t>*^H^-- 7 b 7 3 0777 7 
b 7 0 1 tK»5nfc U-7*V F 7 0 5*^*7 0 
4 ©Kl8Xttagfc?&o TrSD, Y XfaVftWiZlM F 

[0 0 4 0] ^tC 9 T^lRjtC^K^-tir^i^t^Ol/^-Cift 

<0«^tt, ^-3-<y b 7 1 0 

2 «y b 7 3 0iS^iK»)#«7 0 2 %B«C»ff 

iza^-y b 7 2©ifi«MBtt*7 0 2 t^ES^ 
<y b 7 4<DtiDSSilie7 0 2%Mft S-£*^T'*3<c C 
^pc^ ^- a --y b 7 1 01tttE!lSl7 0 2 ¥£=.3-- 
>y b 7 3£Dl«aiE®]j!f.7 0.2%S*Sl^*K (fluiti:^ 

m mvmwumm-ztto coem, «t"iau>^3 

14, 4M>$fi£*'frkt57j<¥&RJS73fi (04{c6i T* 
40 [0 0 4 1] C©6. 1iiP\<D®m<DU, #77^7 h 7 

o i t1»lBU>^3 t-ftte > fifafc&WltZo CO 
g-^Ean.- -y b 7 2 , 7 4 OS*tf y 7 0 3 Rtf 
)lka7 0 4 (4, 8 . ^[pl^OSSa^^ai^bTfiSIE 

^ ^ClEaar-y b 7 2. 7 4O77^T7f7 0 1^ 

ISR7 0 4 t— 173!o]^^®)'t^o L^L, 

try 7 o 3 14, *3iJMi7 o 2otti73ift!c@i^^nT 

feD^SftLfti/^. fcT, 77^7 b 7 0 1 A^Si 7il°l 

so ic&W)?z>t, °mm 7 o 4 #£.6 e y 7 0 3 Z*MC 
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CO 0 4 21*, 0, Hfa'\(D®miZ, m~^E.=L=.y 

v 7 i 7 3 oB^igiiig 702 *iw^*-e-av^fe 

H_SgEUxy h 7 2 , 7 4 <Oi:^|giijg7 0 2^ 

#T?*S. CO«&, ft-mmz.- y h 7 2, 7 4<D31 
«*7 0 4 £££^7 0 3**0 , #A0jBtt*«3# 

"t&swifttZo 0. ^iniwom^-fpitc-Q^Tfe, 

^-yh7l, .7 2, 7 3. 7 4 OttKUftft 7 0 2 
2 T*75fJ;dfc, Sfi9 1. 9 2XficfraU>^3l|cD 
CO 0 4 3] ±B77JXyh<Df£<D&W]<D&mZ, 

^ fcfc-flOSfi 9 1.92 <D«ffi7afi<D{fi 
■M«Ot**i**aj-r*ffiWtitftttHr>-y-7 Sfcffl* 

fc*t)#^6nT^5 0 . . . 

CO 0 4 4] AWtefti&rsJ:, TIHSIKANtJI 1 tc 

tts ■ ±Ttcmv&mmnmii 1 4^#-r§ 0 ^B^n 
*Hi-b>-9- 7 5 tt, mmmmn 1 4 ot«kbbp*bo 

rn^(±j-t>-tj-7 5«, m&matc c d**^?©* 

«JR?T?*S. -*f<Dg|£9 l, 9 2<D^-n^nfc(± 

t^5. -#©ai«9 1. 9 2«awpi5oTni;jgtt 

CO 0 4 5] W«LfcJ:5lc||E8SD#y h90 6fcJ:5 
T<IJS«9 1 AtflBASnfcHR, Knt; 7 h9 0 6 « 
77^)0^7-^^^, 4<D±4SPpfcffi 
BT § J: 5 < TffiBHE 9 1 ZTMmfoHmm 1 tc 
icgfSo 77Y^>h« > 5 
tt. ttttUBKKL I 4 *aLTTIHHRfiB3* l ©75 

CO 0 4 6] *Hmt.l7?{±, ±tl»S9 2*Tffl&& 
9 lKlRl*tT#FffLT*iry^ffiL*ff5«t5k:4:oT 



(10) 



10 



20 



30 



40 
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+ y UBSftfMlltt, ±ffiiJS^ 9 2 

otFs »£as«) 6 1 *"x©me 

fc*t>±«3^9 2fcjf£E*&5*.S«#| CWT» gE 

CO 0 4 7] #ETO6 l fct, ±fHSSfi£j|2lcB£ 
^nfcaOkOifjEny K6 1 1 g#ffn«; K6 1 1 
(DZfiZMcm 5 ftfcffJE^Illi 6 1 2t^5±fcl 
rifiStiTVS. #ffEny K6 1 1 (i, S|tftSf»7« 

fi9#*2*»e&KHiiLT^«„ ##fflBHKl«6 1 2 
Jf£EnyF6 1 1 ©JJifcjMiSftTV*. &#E 

mis 1 2(±, v-**-m<r>mmmm<o*:-z 

& o T t) , ftfSftggMgJf fc j; 

i> *©liI*iai&*»iaSiBHft{cg»* ns «k 3 lc4ot^ 

-So 

CO 0 4 8] • ##Ea 7F6 1 1 <Dnm®ftlCli. y 
&ffEDyF6 1 l<D±T»*imLOO*$S/-;l/i 

K6 l l fc±«aHR«fi«2 fc©H{c^D-x*fi 

Co 0 4 9] mmz 2ic^^x{±mibtirc^m^dt> 

±*©3HBtt, ±«fil»JW:*2 1^1)012 2 4:^ 
TH*nfcfflSH2 6 tft-sT^s, 6 
fi^ ±flJ««9 2 0fr«tffiB-rs 0 HE8J4n««6 2 
COB!Sia2 6rt{c^*S|AU ±ffi9aS9 2*< 

ep^> MEEmumme 2*4, ±ij«^**#:2 1 fc»« 

2ft£l§j±fflgElf6 2 1 MEffliS^e 2 1 *iiLT 

ffl^ra 2 6 Pncxz*mx-r&?F®*<D$y*t me 

±f-«^nT5„ ±M«#**^2 1 (4, 

Eg 6 2 1 ff8«Sftfcffiffifc:#*#A»2 7 ^#LT 

tossm* ttt % c©«k5ft^#A»2 7tm 

CO 0 5 0] »E01io»«6 2tt, H52BI2 6rt 

3 fc . F^^Fal 2 6 rt^gf^r 5 fc <60«fHiSMK^ y ?6 
2 6*W^nT^5 0 tf»»«jKy^6 2 6»i HE 
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ffi@2«6 2 1 , 2 2,6 2 ARXfWfflMfSXG 

2 3£lt/tffi£IH2 6rt^S^1-5<fc5fC^oTV> 

[0 0 5 1] *HSfi^SlO»HrW:» *+*y^ab€:SE 

y 7fflL©fci&fc±ffl!|£ffi9 2£T<fllS$.9 1 fci¥ . 
UtttfTVSRK, ifi«©E«£ffl«Wfc:il!l£-rsffiJi"fe 
y-9-6 3tfR(t5ftT*5!h CO®t-b>-9-6 33tP6© 
e^^-f- FA? * LTffEE***J»LT^So * 0 

mtmcmmt & t , sEgt-t > •? 6 3 tiasawt 5 nr 10 

1 ©±ffi(c(4, TUSK 9 1 SSBSM) 

[0052] 03 icTrst <t a t, T«iasfi«if * 1 

/ (SUKStV-F 1 1<D±BB) fc±«WS 

2 comw.mw m cun^ »; f 2 3 ©Tffi) (4¥fr 

T*fe£ 0 Sfc, TiJSS9 10»$i:±ilS«9 2<D» 
S £ ±WSfiffif#* 2 OIW ffi i: OEJt^WWf , 20 

-*t©s&9 1. 9 2o^7^s atmEK) *i«pj 

-SOSS 9 1, 9 2 0#+7 7*tflB»fl9K:*£ S c 
i:(C&?>c, 

[0 0 5 3] S&H-fe>"9-6 3 tCt±, P^tf^-ffijSt^^ 

[0 0 5 4] 0 6(4, Sffi75-^{cSlt^SBgi-t>"9-6 3 

5(cgiJ©*t&m£(4, #*y7toLm&9i&®e>& 
En 7 F6 1 lfc»*j«1-J:5»cE«-fe>-9-6 3*E 
gLT^3/&T-&3o HP -5, 06 KSti^C 
^T'ti, ESO<D}¥Ea-y F6 1 1 tfKtt5nTl^5. 40 
&ffEa 7 F6 1 1 (4, ±§Jg«f££H 2 i: HttD££ 

5c iOIESttti, HocDffEa-y F6 1 1*18^* 
l l fcS§gt-ty-*6 3i:(4, £JBO@i;iH£0{MEfli[ 

[0055] s /c, 2 **rr s Rug 2 2 sc 
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its ±E75^^yhffl»»*S7U:J:Slfian^lPlOB 
®J7D^±[fflS1fi9 2fc£*3fc0i:&oT^% P BP*», 

73 HftLT±mM&m H2 £fiffi£ft:^S]£# 
So C<D&g)<D±l(4, Hfll2 2RtfffEoy K6 1 1% 
fl-LTfiHS'vy F 2 3 (cfix.e>n, C£>&SH, ftft^y 

[0 0 5 6] ffii£LtcJ:5t;:, B3H2 2&, 4Hr-y7ffi 

Lffl^ii¥m©MEEnJ!in^«6 2 DJ?s^iRie»& 
t% 7?'(*yh<»mzitwmj3fa<»ti*±.®MW.9 2 

(c£x.2> 0 COBMRfcCfctt, ffljl2 2!4, IPe/jfa 
(c(4gJ&tfnJtgT*2&£#, ffEn-yF6 1 1 T'&SKcS 

(4*RW(C'gJgL&^fc©£&oT<^5C tT'&So & 

A%it6nfci:*©ATi tbfcht, AT. / 
AT, ^0. 1 fc&3J:5fc«^£18-ro PHJS2 2K 

a, ssv^>-Ft»cT'feo, fj^tf^-^^atttsfeit^ 

T^-v^ (CFRP) ^OtrnXti^R^^^SfeO^ 
^ffl$tl?.„ HM2 2©JS$«, Mx-if 1 mm- 2 mm 

[0057] Kit, *mn&m<z)&wit. wm-fimvii 

^±«*«9 2icfcz.%mm2 2M££%I§LT, tf 
E07F6 1 l©T4SK^giJ©^7UV^SIfli (0 3^ 
T0*) Sfll^Tl^S. 0 7ii, 0 3lc^1-ffEny F 

6 1 i©T*KKtt5ftfc'*7U>?8«®K®Sl , 80 

■ea&So ^7'j^»t 112 2{cis$nrrfft§ 

It 6 1 4 t, ffl§:lt6 1 4 tff)iD7 F6 1 KDTtiftt 
®tcfttE2t\rz±'<J' l )y?6 1 5ts AE07F6 1 
l©TSSPWJffii:WS^6 l 4 (DfiffiBtdF^c/rtES 
ntc§iK7U>^*6 1 6 tfrt>±ic&f$.ctiX^Z>o 
[0 0 5 8] i!fii$Lfc<fc5(c, > Fffl^W^S 

7K«tOKHIi2 2tffiffi^0^iPA6tisi:» ffiH 
2 2«^{C}ft / >tcDT*fe5fc^ Jfr&tCfc^TtiPHiS 
2 2 «oi 5 icmBbM^o cv&v izW&ft&f 

* fc, K®73[Ri©^^±rasK 9 2 tc±^ < ete-r. 

7 5 ■< / > F *^±^ < ir^ft*»o 0 . »S*M£T L tc 
[0 0 5 9] CC0fci6, *»iT'(t 07(C^1"^ 

7 u >^w«fc ct o , »fr-6o«k 5 a««*i»jt t 

«T?aVr * 9 tcRIK 2 2 teJSmWttt^tffi^/i^Jfi 

awt * opsm 2 2 tt7c©zk¥fttt«tR5a ti-s 0 

±-^7U>^6 l 5(4, ^©PSM2 2®iit^ffi3!J§iil 
t^75o |ij^7 l J>y6 l 6(4, *3§tf6 l 4i 
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#En>;/ K6 1 1 tomvimXfaT'MXf 0^j>7=7y 
C0 0 6 0] *te, H3*ffifflLT, 4gfcnJBtt4>&B 

o**ftW«jft**rKas^^¥S8 1 , 8 2 vm®. 
i , 2tW)y?z lAmgmznm * * & , *n 
vM&>-~)\s%fi?n&is->] / ^m i , 8 2<7)«^ 

CO 0 6 1 ] *f , +IHU ^3 tTHaHRfiSfH l 
ttr»Wfcj£tt, CO*-*3g'>-;l/^a8 Itf, ±127 

tf-mc &®tzmct>mg. is-jizmm? % t © t & 

;U^S8 lfct 77-r^>hffl»»i?g7fcJ:^T»S& 
^*+BU>'y3fc:S«rr*5Htflcs^-;I/J|8 l 1 fc, 
SPttftf-^HS 1 l©^«*ISS-r«Wtt8 1 2£ 

[0 0 6 2] Ptt#^>-;b^8 1 1 jftMWfCtiO U 
$nr*5t), CO«fC»tt{it:S/-;I/ft8 1 1 #9W>j&3- 

fC&oT^3 0 — »J#:8 1 2»4, BfcKT'&O, 
[0 0 6 3] a«©Jtffii/-;l/^g<D«|R-ptt, 
*° 4C 

[0 0 6 4] u>>u&#e>, ccfcsattrtii, *§ns& 
Tmmumrn 1 fc*#LT«*»By y<f3^imijmzn, 

LfttWj tfiSLT^*. TBStfiftttJli 

•J y 9 3 tfg«> LT^S«/80*£, * > h * 

fT9 tea, 4>nu >^3*T«att6fiw* i ur^ 
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[0 0 6 5] Wtt#S/-;l/J|8 1 1 <D$fH£2/£*£^S 
SI& <D fcf 5 C t i*>B U ^ 3 t Tffil&fgftft j| 

C(Dfc46, 5Ht»^l/*8 1 l©P'fe*j£fr&»)*£ 

^ **4*#5H!fe*5/--;l,*8 1 lfcftifcSBJfc 
»^>-;l/j|8 1 l®£®Bff&*ti:*t<fc»), g 
»»fctt"t«IBU >^3 4:T«»gfi»ft I £#Jgft&LT 
LS3Snt*S. COi^fc, Wttf*e/-;l/*8 1 1 

[0066] *mm&m<D£ hws 1 2 tc 

=kt>T^ttfti/-;^8 1 l©agB*Hj£*5fc, ^ 
[0 0 6 7] $f c> »J#8 1 2(C«fc^#1tfti/-;l / ^8 

«t» 77^^>f^ $>mvy73mm%t. 

«.^il*5o BP'S, ^ijy^3!t ^cDTffitc^14# 

[0068] *mMmmcDffimc&ni£ s m&8 1 2^ 
mv y?z tymmmmg 1 tomomtimm 

[0069] ^mmmx'it. mmic^^ds.^^ 

7-4 yyisfctvimmztiT^Zo $f c , m#8*i 2 



(13) 

23 

IT, 9Ptttt->-;bS8 1 l^Mijft8 1 2lcmmtZ>$> 

5 0 C©,i:?ft1#J&©f;:i6, 4>H'J>^3©^ii*M^ 
5=k-McftoTt^6 0 

[0 0 7 0] Sfc, 0 3t^t<td(c, B|ft8 1 2tt, 
3Wfe#S/-;m8 l l J:t>WMI (SticffiftJIl. 2© io 
4><Dfflfrbf!Tjl^{IiJ) tfilU^S, lot, fflft 
8 1 2<0gttfflBf7?J5*^LfetLTt>, ^OrT? 
li, Btttts/-/I/Jl8 l ncfcOS&n, Sffi9 l, 9 
2©»a^t)-&€:R5aiaicttJiALfti/\ ogOv »J 
ft 8 1 2#3¥ttft:->-;l/£8 1 1 ±0 fcMflfcfiMK-S 
j£t>. $119 4<t"\<Drf$<DrgA, S1S9 1 , 9 2Cf 

[0071] c©±a4«-*ffis/-;i/#a8 l©#|j£ 
fcfel^T, »Jft8 1 2tilEi&%fT5t)OT**5*\ riS) 
%fT-5feOTSoTfcSl/\ HP'S, HM*8 1 2li, 20 

Uy^3iC«LT»#8 1 2tt«*fWfc?MW*, * 
fc, »-*25/-A/#»8 lOHWteLTti, NHt8 1 
2tcfUT, 4>ISU :x?3 fcT«3£««##l 1 fc&tt* 

o«^«, tfiau y^"3 tTHiJ»fi«»m i fctas* 

•iict-JfcTSo 30 
[0 0 7 2] tpm y<73 tTVBBBSffiR 1 i: 

«*«fflT»*5o d ifiRDU >?3 tTHIStS 

1 oa«*BBBW"Fcr.* C fc^T* 5 fe te, 4>Pi 

y y^*3 tTw&mna i koaE«HW»±T**o 

T% 7^*yh0lBe**ft**BLfc!)=r5tf$E4 40 
[0 0 7 3] K^->-;l/{cBI1-^*||Sis«ilc0giJcDAt 

siwwttt, hmmr 5 t * orara©iK£&ttLfc o« 

P*§ L It 0 T 5 i/-frt 6 3S-*£ is-fr 

6 3 Wmm 5 K i. 0 BBraoRgtffittLfc 0 IfP^ Lfc 0 

rsawii, *iiiit*«, ±iJSffi«^*2 
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■5fCftoTV6<, 

[0 0 7 4] m-K^->-;b^lS8 2t±, fff-*£->- 
;u^S8 l i:i±Sft0, 9Pttfr$'-;l'Jl8 2 l 
•USSnTU^*. c©?¥14fr>-;b*8 2 lfe. ftSft 
fcttO'J^^TM&S. ^'J >**3©±fflfcfct 03 

c©»rtfc5Wt(|:S/-;l/H 8 2 1 tf*i«££nTV-5. 
#ttft^-;l/H8 2 Hi, jegS/-;l/bftvvKIBTii8l 

flJJSSffiJf H 2 tc J: o T ff L-D&Z «fc a LT±iJ 
[00 7 5] CO«fc5ftSZlHS->-;U#a8 2%Sffl 

^3=&±<pijstg«t#*2 t-ftot^tcrntf c^pju 

>^3£Ktf£tfni£) . S-JtS'>-;l/?®8 2Jj^ 

5t*5BBKOIR, ±BJSS^*2 i:T(PJM^M 
1 irft^ttLrcOJBtiaUfcOTSCtJc&So o*0, 

[0 0 7 6] LA'L/^&v S-H^->-;l/¥S8 1 O 

\>\ ?»1£ft->-;UR8 1 lOSGBtrf 5 

O^fCff'P^ 'J Vfh icfti 0 #4x 6 n45a 
3¥&ft5/-;HI8 1 l oaiB«««o*- % Sfttttv'- 
;US8 l lOttfig^fiTLT'J— f (K^coitn) im 

i*->-;U*8 1 1MI»8 1 2tcMLT*P^U >^"3 

[0 0 7 7] 3MOfe^flBO«lJS(cJ:ntf. g-K^~>- 
;U¥S8 2*^5fc«), 3S-H£5"-;l/¥88 1 0«5» 

fcfSctjb^S. tot, ±aU^J:?*BBIt* 
S§g|-b v*H* 6 cofl^^tbK LT¥tf iJKf 5 > t 
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co o 7'8T*'fc, ±mmmcm^mmmm(Dmm'D 
£s<Dmmc-D^zmwt%mT*2bz 0 as© en 

(2) (3)_, m^Z. 09© (1) (2) (3) ©Ji 
te»fWWrr*C4:*^LT^S. 08&tf09 

[0 0 7 9] Sfc, 08&D*09fi > H3(c(i^$nr 

8 (i) ~ (3) icttsTZoi^ -ttomssmmi, 

2 ©etl/fftfcfi, 1 , 9 2©§tfigUB©y7 

^5. J*jIfL«Sfift3rfa£{6< , 'J7ht?>i 6 2 

C0 0 8 0] &U7Mf>l 6. 2 8t(i, U7Mf7 
16, 2 8?:±TSl$*5^^©^Mfl|^^p (n 

■6, U7htf72 8*iiLTJtS|R§|.f S^H^oKa 
^>»5fttl>5 0 09 ( 3 ) (c^-rj;5 

Rtfentv*. 7 a, ft 

1«, **Hft? 2/7*1 7 2fr503l5*m>TJ^-;l/#fc 
BBtifrSfeOfcftoT^S. iC «7r^l 7 1 oft 

[oo8i] -moss 9 1 , 9 2<Dm\mmc 
^r, us co ~ ( 3 ) tttoTKwr*. sr. 

±fl!3£fi9 2 t±, flBgpjJCy h 9 0 6 ©7- A 9 0 7 fc 

?\ ±«offiT*»siati*nT*iss?ns. ^lt s 0 

8 (1) fcwr«fc5£, ±«S«fiJfH2<DU7hlf> 
CWT, ±«U7M?y) 2 8*n?BU ±M««9 2 
fcaSKSTTS. CORE, ±HU7Mf>2 8tt, 7- 4( 
A9 0 7(cT^LS:^{SHT*TI^LT^®#-rs 7 
-A9 0 7OS^**W^$nm 08 (2) 
* * 5 IC, ±i| U 7 h tf 7 2 8 ff±# U ±iJSS 9 2 

»ft U ±«S« 9 2 #fl»'\ K 2 2 

txawisn*. fo^ ±iiU7htf>2 8« * 

[0 0 8 2] fc|c, T«£&9 1 tfRtt(c«^n«y h 
9 0 6O7-A9 0 7fcKa»«Snft^6fi»«*iT 50 



WrBH2 0 02-2 2 9 4 7 1 
26 

7M£> CWT, Tffl)J>J7ht?7) ,i 6tf±#LTT6W 
mm l ©TBfte8»l,fc», -BrSEiTB-r*. £© 
S«, 08 (3). {C7n-r«k5te, T§JSffi9 Hif£«© 
h i i ©±{c|£B£ft£ftlii:ft£ 0 

»««*7v-h 1 1 oxs»«flmAtn^ ltthjs 
*9 1 mmtM7u-hi i KH^Ksuns. t§j 

10 U 7 h £7 2 8 14, * 6 fcTK LTm^©#»iBT-# 

'[008 3] #fc x H3<C^rHBHMR5fltn^ U j- 
«JS^^2^TPSfiB(cfia-r3<fc 5Bfig«SiTB 

cnfc«t»3, 09 co fc^-r«k3t, jtujs 
&ac$4 1 tfiw^u -*f©g«<m n i , 2 <t4>r^u 

7^"3 t^5fi!t5HSSj}grt*3f^© ffi ^ $T?g f^ 
S. C©^, HM2 2 0W£©|$2H2 6rtfcPfltt{c» 

i.92 -frmmmt ztttic, mMwMitffimt 
§o w» ^-r577-r^7h©iM^^ffi[§$ti^^ 

*Hw0*wnc * 5 » «^g(5# 5 i itmmmwim 52^ 

[0 0 8 4] Jfcfc, ¥w?tiiLm®m^®Rtf77j 
T, +>-v7fi7^7/^i») tfcSJ^fc-fSo IP 

^yfmLmm\^mt>\ WEmmmG 1 2%» 

f^««, ±«»«fi!»*2*TBS^ -«©«9 
1 9 2©^>>y7fi^>-y757^7/Wff(c^3 
^^^5. *><y7S7^77^|lcotti^{i 
±fj««9 2«TiJ»fi9 l±©y-;U#(c(igMLT 
*>-y757^7/^tf{^ y- ;W 

[0 0 8 5] COtt«T, $r¥fT*&HfJl<D*^lc 
S^Bf SOiBf iv ^ffifc ft c T 1^4 1 ^ !fijff j ti 3 1 , ±ffl 

mmt, z*y7toLm&»i¥m6<D&WEEMmn6 1 

2teWfp»#*jtso» -^©8^9 1, 9 2^TOcft 
**5fc*»ffiB»iB6-l 2*«»r«. EP%, #^© 
Sg||-b7-9-6 3T'SiJ^nfeSgSI^©S|ii-fe7-9-6 3 
r«$tlfc«gg|fcJ:b<T5^i^ ^©?§g|-fe 7+J- 6 
3©±^{cfeS1-3 G*tftoT^5) Jfffn 7 K6 1 
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1 * v >LT2rESffi - r3<fc9£*0ffEn'y K6 1 1 * 
wmsfNEBM6 1 2 lc*JMP?&£«. 
fctT«fflEBftJi6 1 2%*JWU #Sggt-b>-9-6 3 

5fc«K*nfc6, -wos«9 1. 9 2©TOK#m 

[0 0 8 6] 77-f^yh«T% IPS, ffiSf 
WfcHi-fe yfr 7 5 IE J: o T ~o£> 7 5 -f * V h v- ^ £ 
»«t3. «« £ fife ^ * - ^x - * «\ ±*iJ»fflH«:43 10 

*yhmmh3 i Wi7<D&3--V h7 1 , 7 2. 7 3, 7 
4 4)tfUEftiK7 0 2tc$iMI^5M5„ ftJiPfl^fcft 

[0 0 8 7] C<DVmT% *>-y 7ft Uffl^»¥ 20 

%%£oict%o BPS, i»» =P+ -y 

v ^ftiS^ffifc & 5 ± 9 fc ESOtDff EBKii 6 1 2 (c PI 

ft£ttfMI?&2£«. UfrUfttfB, £WEffi»ffii6 1 

gjg&fe=P+ y «y 7«R£*fc fcfcft^. c 

<D«£, iMtPBIUi, »«i»«W6 2 3±0*8!i/W:/ 
6 2 4£MC, ^H^^^fCOfttfi./^l/^e 2 5 
RtfBEffl±/VU^6 2 2*H«\ fflZEffl 2 6 F^DE 30 
1-5. ci(oes x K2fc*«Ei:©fflEfc:ina.T, 
EJ:0Wl>E*fcJlffifcfl!)fflEfcJ:t)±fll»S9 2tfT 

[0 0 8 8] ^UT, EOCOSggi-ty-9-6 3^60tB* 
£¥3 LT^5.nfc^+ 7 rfijb^-V v 7filS£ff Eft 

« 6 2 ^nswt -y v f&mm 
*t-aufckWR«nfe6, fitB-rnftHHry-9-7 5 

WBr'tS. 40 
[0 0 8 9] liMfWftifcflWJnftJB, 77^ 
^>h^SW5?^ COIR. ±fll££9 2£'>U_L# 
c€5 0 *+y^fiESffi©«{gT*ti, ±ffl!l*K9 2tt 

§0 *>y7fiIS£{I©mi?7^;<ybS: 
lTSottSi:> ±«WISlS9 2tf;^— **3l£-foT 50 
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SS9 1, 9 2(D%micmmt^TL£oZ.k. 
[0 0 9 0] coioftcfcfrfc, #HS8J#ST-&, 4* 

+ -y ymmmmcovmfr *>±mm%. 9 2 uww*, 

^©mmfjg75^>h£tT?o C©B£©+>-y7° 
fili, >y ^fix £ >v WfiTfe fii/^ Lv ^> ; y 

[00 9 1] C©J:5fc:LT?f£77-l'*VhfcLf: 

9 0 Stf^-y7taL^T5Sut, fco-SPRTlfcfcBi 

K4 o T^ftfr t> 5, Bu5i U fc * 5 fcftifEBBKliH 6 

[0 0 9 2] Stf^-V-y^tHL^tfoT, ^•yT'Stf 
-y 7filS5£ C ft o T* ») » ffi«mfe^4 LTVft 
^tWK*nfc6, 09 (3) (c^1-^e>i-, S/-;U# 

•y hWfcBHWLT, *>-;l^*au»WtHfl:S-&«e ^ 

l> ±{na«ffiit* 2 1 £ §±ffiijss 9 2 ojsi$*i?H5 

SJt<DE7^ic-r§i:i:t,tc. »EfflSH(iig6 l.2£»ft 

[0 0 9 3] ^fC, K^SiSRtf ffl^Sia 2 6rtfc*"Z^ 
WALT^MEi: mmWiM 5 *«f^«^T±««R 

mm i ©»«ffl»«wi*#±L» Tfflflu 7 h (f > 2 s 

^±^^-&3o COffiR, -«C0»«9 1, 9 2«Tffll 

lA^ltttlSo ^©ft, KDt:7h9 06£D7-A9 
0 7««JtXU 1. 9 2**ei8aiU&tf 

5fiMf LTSit6^ffiffi-r5. -«©SS9 1,92 
(i, J62So#y h 9 0 6t J:f5@«Rffl*-b'y h 9 1 3tc 

[0 0 9 4] ±JEL/t«)tRtf^ffl^?»^fiS»*J(0 
Stf 7 5^ ^ y h 7 ^H^FiKD^tcEfi* 

>h©)S^S<-ri>^S^ft^cDT\ KS^rtOS 
^«*»t^±tfT US 5 C t^ft < . rfe B B 9 4 4"\Q« 

j f>*oisx* ,!/ >ft<ft5o ^e>(Cs SKKia***<-r* 

^ft<ftv^c4i>SffiftH$ sKy^^ST-S D , S«© 
[0 0 9 5] -«©SfiS^R 1 , 2 

K'hc < 1- *<oc sis: ur^So mmmm 1 ; 2 
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i. z*mmz>wmt%.z> 0 commit, mm 

its -#©g«9 1 , 9 2*7k¥%#MT°mte-£b&% 

Mfcu-io-Dtzrctbs -#(Dmfc$mm i, 2tt±{usfe 
2 1 Tmmuuwn i r-fe ^> rc*\ n tucm^s 
n§»?T'tt*^ 0 &as<q^ -ttvmm 1,92 

C 0 0 9 6 ] K^§§F*30^P^ffl{giiOS««i^8 

a, -mmmunm 1 . 2*m££g§£«j£L&<£ 
t, ^ttxfr-jwmfcunm 1 . 2#n£^g§£«j£ 
■rn^ffen^o 01 ott, coj££iM3LfcBT*& 

m-£>ic-o^TmwLtcmz<&% 0 010 en tc^t-j; 

t «k < , 010 ( 2 ). t^t ct 5 rmmfauftm 1 

CO 0 9 7] ±&LfcM3inm<D®mc1S^Ts 20 

«^§irt(7)SF^«[i x -*t<D««9 1 , 9 2<Dmm 

t^yftD^mv&if OTR Slg^atif^:) <Dl 
ft«± 5 0 teWTT-fe 5 c i: U v K£g§§rt© 

+ >yr©§«j tits -y 7tfc UtO^i, ip-£*> 
CO 0 9 8] K^g5rt<DS^S»^S«^«cD 5 0{g 

sfif^to^r^a^ssga© 1 d *s ^ . ms. 

-'l^^JIfcM&LTLto/ciy, Sfi9 I,' 9 2BB 
Co 0 9 9 ] *fc, MMMR 5 #Htf<D«fi«ftj* 1 . 

®^zmMt$-&%&t*>Ti-yx>$>m$.9 1,92 

T»**TBiaB*ffofc*, THHSfifi^A 1 *±T» 40 

Co ioo] 75-r^>h«wct,nffij/-A/%it 

iTDfzQtZts &BHU£ti<om\i>fyt>, S^9 1, 9 

2 <Dfi[g#7 7Y^y h ^ sffiA^tc-f nr L S o fc 5 

"TSCfctf*!)**. 3ff-*35*>-;l/^K8 ltt, CCD 
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CO 1 0 1] Sfc, WWWtlfflEfcif^oaBEJci^fli 
ff^«ffflt5«(i t WTO £ 5 
S 0 IPS, ^yriHUcit^ fr%>)±%tj:WKtltf ! & 

•tzvm&s *onw*qHrv c<o«*, -9-- 

O i a &*?ffilg®ji» 6 1 2 Lf-a«W^ffEcD* 
T-tt, ffflBjjBGRSU <Mlft*+yrftf 7?ffE"P* 

ftottsts imic±m<vwKmmm6 1 zzwa 
co i o 2] 3WBjBgiBoj:5fc % mumwrnctuz. 

T%Z<D£l±icl:2>ftEZmt%ts ffff^jcDTS^ 

ffl 2 #5 C t A^T' % s =F+ y t J^~ftT* 1 5 ^ U y 
CO 1 0 3] ffi, *^J|^T'tt, MEBlinffl«|6 2 

P§K2 2(CJ; 0ft«6nfc±flaS|R9 2<D««oa 

SPal 2 6 T-tt^: < ^fc^EcoF^^FJT'* 5 . K^S 
firt%St*r5«f«0R4 l ^ ^ TMEEniD^M 6 2 i: 

il^tctt, HEBlM«6 2tt, ±WSfi9 2 0fH£© 

^t^rSo ?5»{C, ME01iD««6 2tt. S^T'^-v 
7 ^Hi L^f T 7 *£\ ftOBRSn 2 6 <DKJjttm*E& 

m\mn.^no &?%mi8x°ih&.s>\ ~tcs mmmm 

«6 2iiLTtt, ±S8bfcJ:5a:*x*Alc«»:oTfflE 
CO 1 0 4] -*fC0Sfi9 1, 9 2W>>y^g 

*eit-fe 6 3 ma &nr*i 5 , ^> >y y 
entity *iftii©M(cj;n 

tt\ -y 7tU L**««fc:floJffl9n{c3g7j*5 c 

CO 1 0 5] Sfc, SEgt-fe>^6 3*nM«RtJ6n-Tte 
5, i«R0SIHrV-9-6 3Tf±EftJKl»J»*fi5jS 
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14, M£fftlStfA±U Sbfc^ y7mL*mmmit 

6 3 cDiffl^r- £ a -ft OSffi 9 1,92 V>WfsWt 

^m^mt, -ttvmm i, 9 2 ^h^tost-m 
L*«HB»rt"ej:D*&-fb-r*ftfi5««ii**r*. 

[0 10 6] $fc, -ft<DS&9 1 . 9 2 <D«ffi7? [a]? 

*w?«tit\ neswi5U:. ±ijs«« 

cfcdKLTWSrfi^lf^&So 20 
[0 10 7] 

[HMO iJE*SfiJB«<0«W<0||ffifilJ«:WWr 
^SSf-f^rWTtt, -ft©SS9 1, 9 2©- 

9 2T*i&D, T F T ftfc^#T«IS« 9 1 t 

Sn5„ tt, /tS&RfciflfftSfcOfcH 30 

8tT'&!), 7 3 Ommx 9 2 Ommggt^?,. 
[0 1 0 8] COJ:?&-*f<Dg4£9 1 , 9 2£Ste£ 

+ <y ^et5«*, ? 7m L¥&K«fc *»E2Ki 
5 x 1 0" 4 N/V gjeT'fei.„ W, j|£E;tyi, 
0. lPaSfiT-J:i/\ COJI^E*©*^, ftttftK 
^+y7aib%fT9lROISI!Siart©fiE*tt»5 0 kPa 

[0 10 9] ±IEISffi}&8&RtffSS60!lT*tt, ffi B B B f^X 40 
[0 110] 
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m-M^y-^m^m-m^y->^mt'.tmicm^ 
jt^gsrtosHssw, mm&m<D 1 fgu± 5 0 

fcfttfiW««*9E»fc^&*iS t i: fete, >y ^ 
IBB^-fSCttfsSfc^^. ffc, tt$58lEtt<D?8ilJtc 

46, ^-{cffE^%^ffl?-it^C^^T-t, ^>>y7°fi 
t. J^HbT t S ^ U -y h tf* S o * fc , 9 12K<D 

SE©**?<D»J»tc± 0«*IWtc^> -y TtUL^fto 
n«OT?, +>-y^ttJb(c^:$%^z)'^g^ii^TS)c. 

fios{bLfco-rs3Bn*«4v\ s^, n$9i iek 

ofgB^fcinif, JLSBx&^tcjfjn^.. -WClfio'^y 
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fcfioztmmicKZ, Msfsrgi 2 fS8c<Df§0J! 
&** 5 7 ftii LZfi r> <DX\ H tb <y T'ffi L# 

£££2*11% mtCi^TOJST 5 ^ >y T'ffi L^T9 d 

siimm7. 8, 9Xtt 1 Oa^JgSrtf&^i^ iT^cf, 
T'*+ -y 7"Hj L 1 75^ ^ y h ttn a C T'tr 3 0 C 



ill 5lB«(7)^tj:n(f, ±IB^{;:Adx., 7^* 
[0ffi<7W&IHB£] 

[0 i ] *mmn(vnMBMKfc%m)mti^t>^?tm 

[02] ei ucK?mm7a-tzznm?%mfeisxT 
CH3] m2icKtmmisz7-L>t>mx-%nm&M<Dm 

[0 4 ] 0 3 {C^-Tffi^-y K 2 3 fcSW ?>nfc»«® 
[0 5 ] S«Bta^to-t3!-gH^cr)S« 9 1,92 <DMX * 
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[06] fiiB»Aic«it«mr>^6 3cDiHB{igfc 
"^TlMW 50T*£-5„ 

C0 7] H3t^1-ffEDy K6 1 l«DTttK:KW-5n 
[08] *^S^OggcOi!lfttCO^T^-rS0T» 
[EI 9] 2^BgS80St«0ft^{«:o^TKWr«B|-e 
10 [010] -7jOS«^f^(D*^^i§^^-r5 

22 mm 

2 ±«!NEftttJ| 

3 *m>? 

4 1 sot 

4 2 

5 mmm® 
20 6 i v?Em 

6 2 gJEEMntllS 

6 3 ffiJUrV* 

7 T^^^ybmmms. 

7 0 1 7*7^7 h 

702 ssgjEitig 

7 03 

7 0 4 3££ : ; 
7 0 5 U - 7*V F T " 

7 5 imt^m-tyv 

30 8 1 m-KffiS/-;b?g 

8 1 1 »tt#S/-;m 
8 1 2 Sijft 

8 2 m-M^>-)ums. 

9 1 TW»« 

9 2 ±{|«gfi 
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